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ABSTRACT 



Rapid technological change in American society has 
been accompanied by accelerating growth of the population over 65. 
This report discusses the new challt^nges that will face ^he public 
and privat^ sectors in both responding to the needs and making use of 
/the resources of older Americans. The report discusses five chronic 
conditions that severely affect olde? persons. The potential health 
Hraprovements from behaviors that may delay the onset of chronic 
diseases, the need for incr^eased biomedical research into tlie caused 
of these dise^ases, and methods to JrncQurage behaviors that promo*te 
health a^e also reviewed-. Special attention is given to the potential 
impact of telecommunications in- the home and community in promoting 
ielf -^health cai;e among' the elderly. The^ housing and living 
environment of the elderly are also described. Shared housing, 
residential care' facilities accessory units, and dther types of 
residences that would expand the housing* choices available' to older 
Americans afe discussed in the report. Th**- study also evaluati|^ the 
. .iinpact of changes in workplace ' technology . Job security may be 
weakened in some industries, while in. others technology can enhance 
job performance, safety, and. security for older workers. Finally, the 
report addresses the retri^ining of older workers, which would 
encourage continued employment or provide new employment 
possibilities. Extensive indexes to the report provide information on 
morbidity and mortality statistics, the cell biology af aging, 
nutrition, biotechnology, workplace technology and the employment of 
older adults, a glossary of terms, and a list of contractors involved 
in preparation of i?he report. (KC) 
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FOrewcyrd 

H<i|)i(l ifM'hnological change in Amori(^an socitMy has hoon ac^conipaniod by an^eloraling giowili ol 
ihe population ()V(uUi5 Older persons now oiilnuinlj(M' l(;enagers in the Uniled Slales; by 2()2S iIk^ raiio 
will he uiore (han 2 to 1 and tlie older population will have notably larger proporlipns in the oldest 
ages. New challenges will face the public: and private sectors in both responding to the needs and utili^-. 
ing {\}c. resources of older Americans. " ' 

I his assessment was requested by th(^ Senate Special Committee* on A^ihg and the Jlouse Select Coin- 
miit(»e on Aging. A letter of endorsement was received from the House Comqiitlee on Education and 
Labor, rhe study focuses on the functional status of the elderly and ways in which technology can assist 
them to maintain their inde^peadence and enhance their quality of life. Hecent significant improvciUKMits 
in longevity of the elderly have led to rising |)revalence of chronic diseases that impair their ability to 
function inde{)endently. ^ 

I he report discusses five chronic conditions that severely affect ()lder^)ers()ns--<)ste()arthritis, demfyi- 
tia, osteoporosis, liearing impairments, and urinary incontintmce. The potential h(^alth improvements 
from behaviors that may delay the onset of chronic diseases, the need for incrc^ased biomedical resc^arch 
into the causers of these diseases, and methods to encourage behaviors that promote health are also 
r(»vi(*wed Special attention is given to the potential impact of telecommunica^jons in.the home an(1i?om- 
munity in promoting self4iealth care among the elderly. The importance of medicatioii for management 
of chronic impairments is also assessed, but much remains unknown about the particular effects of 
drugs on older pei'Sons. I he report stresses the need for a coordinated approach to long-term cai^ a\id 
improved technologies to assess health and functional status. A wider range of options for supportive 
services and se^ltings would more appropriately respond to the different needs among the older popula- 
tion, B(M:ause Federal and State reimbursement policies ipfluence the availability of health and long- 
term care sefv^ices, changes in reimbursement criteria can promote such options. 
^ » . 

I he housing and living environment of the elderly are a)so described. Federal progi'ttms that subsi- 
di/.c"renlii4 housing for the elderly could pay greater attention to coordination of comnumity based services 
with these housing programs. New design standards that promote safety and improve the elderly'^ ability 
to be self-sufficient are also stressed. Modern construction technologies more easily allow existing single- 
family units to be rc?novated for the elderly. Shared housing/ Residential care facilities, accessory units, 
and other types of residences would expand the housing choices available to ojder Americans. The study 
also evaluates the impact of changes in workplace technology. Job security may be weakened in some 
industries, while in"others it can enhance job performance, safety, and security for older workers, Tele- 
comnumications are making the "electronic cottage" a reality and older persons may be able to take 
advantage of emerging Opportunities for home-based work arrangements. Finally^ the retraining of^lder 
workers would encourage continued emjiloyment or piwide new employment possibilities, 

N 

OTA Was assisted in the preparation of this stj.idy by an advisory panel of individuals representing 
a wide range of backgrounds, ii\cluding geriatrics, health policy, biology, gerontology, demography, eco- 
nomics, academia, private industry, labor, and advocacy organizations. More than 80 reviewers drawn 
from univ(;rsities, governmental agencies, and the private sector provided helpful comments on draft 
report S- 

O FA expresses sincere appreciation to each of these individuals. As with all OTA reports, the con- 
t(mt is the responsibility of the Office and does not necessarily constitute the consensus or endorsemenjl 
of the advisory panel or the Technology Assessment Board. 
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.chapter 1 



Executive;. Summary 



Irttroduction 



. I'his century is witnessing utiixttfe^dontod dem- 
ographic arxd technological chants in Americcyi 

, society. 1 here liave been significant gains in life 
expectancy, lioth at birth and at the older ages. 
Declining fertility rates have 'aged ' the U.S. 
population; and there have been major inlprove- 
iii^its in health status^ 

By 1980; for the first time in the history of the 
United States, 50 percent of all Americans were 
over 30. 1 oday there are more persons over 65 
" than tiiere are teenager.^. 1 he elderly population^ 
has grown from 4.0 perceni of the total in 1900 
to more4han 11,5 percent in 1983, The number, 
of thf se over 65 is projected to grow fron 
27 million to an estimated 39.3 million by 2010; 
when they will constitujle almost 1^4 percent of 
the Nation's population. 

More significantly^ between 2010 and 2020 the 
older population is expected to increase by more 
than 12 million; when the first wave of the baby 
boom cohoiT becomes the elderly boom of the fu- 
ture. By 2025 there will be more than twice as 
many older Americans as teenagers (see fig. 1). 
riiese demographic tp^ds are due in large part 
to technological^ cWimges since 1900— changes 
whose pace is accelerating. This techtiological 
revolution has ma or implications fo^^flll aspects 
of society. \ 

During this, cenf^ij; improved technologies 
have increased life expectancy at birth from an 
average of 47 years in 1900 to more.;tlian 74 years 
in 1982. These technological improvements in- 



.1 

'For purposes ol this asstvssii^enl, tjio elderly population i,s gen- 
erally ih?fiiUHl as all persons aged 65 and over, alllioiigh in desig- 
nated cases the age identifier can he as low as 40 years or as high 
as H.^i years (the very old) 

'■"r(»r!uiol()gy is l)i'oadIy defined lion? to include the development 
of kjno\vl«(lg(> and its applieation to solving practical tasks and pi ob-. 
lenis: It also i-efer.s to such factors as biomedical research into the 
causes of arthritic conditions, as well as wheelchairs usedl)y per- 
sons suffering fi om scjvei n arthritis, rechnology can be "soft" (re- 
search aiid3K5!k)vvIedg(k) or "ha id" (products of reseaix^h), and "lugh" 
(complex) or "low" (simj)le). ' . . \ 



elude advances in puhlic hygiene and sanitation, 
reductions in the prevalence of infections diseases 
through imnumization <ind antibiotics, and, the 
continued improvement and accessibiUty of gen- 
eral health Ciare to all persons. Hie effem of these 
advancesjiave been most noticeablfe at the eai li- 
est ageS; where dramatic improvements have in- 
creased the probability of surviving beyond the 
first year of life. Almost foui^fifths of all babies 
born this year can e^iect to live fo age 65; only 
two-fifths of babies bbrn in 1900 could expect 
to do so. 

More recent technological advances have 
helped reduce mortality rates at the older ages, 
ing'^the past 15 years, sharp reduction? in 
dealji rates b om two major killers— heart disease 



Figure 1.— Number of Teenagers (Aged 13 to 19) and* 
Older Persons (Aged 65 and Over), United States, 
1970-2050 (number In millions)^ 
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,and ^troke— have caused morlality l Ates among 
elderly to plummet. Death rates fell more 
sharply' during thij period than during any 15- 
year, period in VS. history. More than half of the 
iinprovenient in life expectariciy for the elderly 
since 1950 has oceurred in the past decide. Re- 
Gent ^ge-speclfic mortality; rates m((Jicatb \hat ttiis 
iiccelerating pace' of improvement in life expect- 
ancy at older ages will continue for the foresee- 
able fufure. The most dramatic changes are the 
^ncreasbs in the, proportions of people surviving 
to the oldest ages (i.e., 75 or 85 years). Otlier tech- 
nologies may lead to changes in the aging of cells 
that could have consequen(?es for the hum'an life 
span,^ as discussed in chapter 2, 

The ''newness^' and swift pace of these gains ^ 
in life expcK^taney at older ages sif^nify ii new era 
fn the changing demographic structure «of the 
Unitejd States that has important cpnseqViences 
for ait aspects of society. This era is, also char- 
acterized by rapid technological advances, in the 
ability to plan fertility* (e.g., oral contraceptives, ^ 
inti^auterine devices), enabling individuals to yiorfe 
closely realise their childbearing preferences. Th'fe 
post -World War II baby boom vyas abruptly suc- 
ceeded by the '/baby bust" of the last decade. Fer- 
tility has be?in .aj|; important abactor as mortality 
in determining-ffie changing age structure of the 
Nation's popul§4i<Jn. Among the significant and 
un|3irecederlt^d di^mographic changes of recent 
decadps are: 

• dramatically* lower fertility rates among 
women of, Cjhildbearing age, a trend that 
began in the late 1950s and Recently stabilized 
* \ at a.rate below replacement level (see fig, 2); 

•* similarly dramatic reductions in infant and 
neonatal mortality rates* over more than half 



^"Lifo span" is the biologicjil uppt^r age limit that ^ luiman can 
potentially reach, currently considemi to be about 120 years. 

♦Fertility" is a measure of the number of live birtha within a 
population, such as ''number of births per 1,000 women aged 15- 
44". Fertility ineasures do not account for stillbirths and aborted ^ 
pregnanc^j whether induced or spontaneous, » 

^ rhe cu»*cnt U.S. infant mortality rate of 10.9 (deaths to Infants 
under 1 }Wr of age per 1,000 live births) ranks 14th in the world. 
The lownM rates arc 6.5 In Finland and 6.8 in Swedep, while many 
developing countries have raHes well above 100 (e,g.; 134 in Nige- 
ria and 153 in Uferia), Thus, the t^elative possible imprqveitient in 
the V3. infant rrfcirtality ^.ate is ve^ small when compared with 
rates in most other c^iuntries. 



a centiiry that are approaching an expected 
nwnitpum possible level (see fig. 3); and 
• sharp^ decline{5 in the age-adjusted death 
rates® of the t6tal population since' 1930 (see 
fig. 4). 

^ In coiphination, these demographic trends have 
produced an aging population that is character- 
ised by accelerating increases in life ex|#ectancy 
at the oldest ages. Moreover, the gains in life ex- 
pectancy at birth and at older ages have consist- 
ently been greater for females^than males; tjlere 
are now 5 million more older women than older 
men in the United States , 

^ The effect of technology on population stVuc- % 
ture is expected to continue^ For example, the me- 
dian age, which ro^e only 0,6 years between 1960 
and 195o, is expected to rise by 3.3 years between 
1980 and 2000. That this significant demographic 
shift will occur during such a short interval 
^underscores the increasing pace of population 
aging in the United States. Potential consequences 
include chants in the sti^ucture of families, more 
''older persons living alone (four-fifths of them ' 
women), more older workers, and a growing mar- 
ket for services and products to the elderly. In 
1, this profound demograpfiic transforma- 
i^likely lo change Both the resources older 
have to offer and the ||ll6cation of re- 
SQpr^?e^ off^^d to them. ^ 

These dVfnges may occur ^ven faster than is 
currentlj^ anticipated. Prev^us demographic 
projectidns have underestimated' the rate of 
change in population agings due in part to diffi- 
culties in antfcipating the development of new 
technologies and their.short- and long-term ef- 
fects 6n fertility and mortality.^ The phenome- 




•In contrast to "crude rates," "igo-ad justed" rates control for the 
effects of age-structure differences in a population over a period 
of time. Analogous to the use of "constant dollars" in economic anal- 
yses, they are the best indicators of actual change in demographic 
rates over time. ' «^ , 

The Bureau of the Census projections for thO older population 
have consistently underestimated the number of older persons in 
future decades. For exaniple, In 1977 the bureau attempted to ac- 
count for changing mortality rates among the elderly by increas- 
ing its 197^rojection8 of the older population for 2000 from 28,8 
million to ^,9 million. The latest revisions Are for almost^,! mil- 
lion eld^rly^ln 2000. In less, than a decade the projections of this 
population |i«ve bie^ increased by 18 percent in response to the 
most r^ent^effe^ts of technological advances In health and medi- 
cal care. 
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Figure 2,— Fenility Rates per 1,000 Womon 
Ag*d 15 to 44 Years, United States, 1930-82 
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Vigurv 3.— ^Infant (Under 1 Year) and Naonatal 
(Under 28 Days) Mortality Rates, United States, 1930-82 
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Figurd 4.— Crude and Age-ASfusted Death Rates, 
United States, 1930-82 
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nal pace oPcurrenl changes is readily appai ent 
in ()th(^r areas of technology. For example^ a 
microprocessor measuring less than 3 inches on 
a side now has the capability of a computer that 
20 years ago was the size of an average business 
office. The rate of increase in storage capacity of 
computer memory chips has been exponential^ 
rising from the 1-bit chip in 1970 to today's cur- 
rent chip with more than 250,000 bits; recent de- 
velopment of an experiijiental 1-million-bit chip 
indicates that its commercial massiproduction is 
only a few years away. Dramatic technological 
changes such as these have future consequences 
can only be partly envisioned. Similarly^ al- 
though the societal effects of technological change 
and-^he aging of thcTpopuIation are onlv partly 
foreseeable; they are likely to be felt i|r^arious 
ways: 

Changes in health status. The prevalence of 
chronic illnesses and attendapt functional im* 



pairments among the elderly ^will rise as the 
proportions of those in the oldest subgroups 
increase. * 

Changes in health services. The need for 
social and health carte services (i.e.. Ipng-term 
care) for chronic conditions will i^vow, as will 
'the demand for medical car^-for treatment 
of acute illnesses. \ 
'Social changes in the living envii^onment. 
Significant changes are expected in family 
structure^ living'arrangements, and the hous- 
ing environment of the elderly; more older 
persons will live alone^ and pe^le over 55 
will be more likely to have a velp'old parent 
still alive. • | ^ 

Work-related changes. Older workers may 
be particularly vulnerable to the impact of 
new methods of production and workplace 
technologies; and to changes in the skills re- 
quired of the labor forcq, , . 
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This as5iossTnont desci ibos the rocipj ocal^i ola- summarizc^s iho niajoi' conipononls oi this study 
(ionship botwoen technology and aging in Amor- and highlights its major liiulings, Seloctod issues 
by focusing, on these four gencraH topics. arising from each area are proirt^hted for congrcs- 
(IhangetS in 4h(^sc ai'cas ai o inU^i dependent and|^ sional considei ation. I'ull development of the 
offer both broad challeMiges and sti iking 0[)poi - issues nmi possible congressional options are con- 
tunhies to society. Ihe bajance of this chapter tained in chapters 3 through 10. 



Definitions and focus 



In keeping with cbngi essional i eque>>ts and the 
advice of.the Technology and Aging Advisoi ;y Pan- 
el, the tei ni tc^chnology is hi oadly defined in thivS 
ass<^ssnuMit. It is viewed as both a collection of 
devices oi^ gadgets (i.e., hard technology) and the 
cievelopment of knowledge oi' an organjjjatioiial 
system (i.e., soft technolog^y). The two types of 
t(^chnology foi m the ends of a continuum. WitJiin 
the conlinuuni; the mpst i elevant types of tech- 
nology have, beeii selected foi; eac:h of the vsub- 
stantive a^^as. Knowledge aiyl l esearch ave thus 
sti essed in some instances; and hardware and de- 
vices in others. ' ^ 

Another dimension of technology is its degree 
(jf conij^lexity; which can range from sim[)le "low- 
ti^chnology" devices sut:h as stair safety ti eads to 
complex "high-technology'^ equipment such as tlie 
computerized axial tomography (CAT) scan used 
foi' medical diagnosis. The range of technologi- 
cal complexity and types leads to different ap- 



[)i'oaches and findings for each i}}?iiyv subject of 
this assessmtMit; which a^coi diftgfy covei\s a va- 
riety of issues and options for coi^gressional con- 
siderati(>n. 

A g(Miei al theme, howevei^ pi (avails through- 
out. The iiio8t important variable in this assess- 
ment of the relationship between technology 
and a^in^ is><he physical aiid mental functioiv 
hif^ of older persoYhs. ^ost people do not fciir 
"growing old'' so innch as they fear becoming 
chronically ill or fraih The vitality ^ of older 
people— their ability to remain functionally in- 
dependent; or to minimally de|(tendent on 
various types of assistance— is the fundamental 
characteristic that deterniiij^s their quality of 
life at home; in the workplace^ and within the 
community. The extent to which various tech- 
nologies can improve the ability of older persons 
to maintain this vitality is a major focus of this 
report. 



Changes' in health status 

Population aging and clianges in 

selectetl chronic conditions * 
> 

I 

Thiju^econd half of the 20th centuiy has seen 
a dramatic shift in the types of difseases afflicting 
people; espficially in technologically advanced 
courttries. The incidence of many infectious dis- 
eases ha^ fallen sharply as sanitation has im- 
j)roved and x^accines have been developed; many 
of thfc remaining infectious diseases can be effec- 
tively treated with antibiotics. Death i ates fi om 



**rh«>,sc issues an* oxamuuKl in ^«»lail in ('!i8. 2 aru! 3 and a|)p. A. 



diseases of the heaii and hlood vessels have also 
begun to change as a result of diet, pei soiial hab- 
its, and improved health cai e. If these ti ends con- 
tinue, sevei aKpredictions can be made: 

• life expectancy at older ages will contiiMje to 
rise, as. will the median age of the population; 

• diseases whose incidence rises with age will 
become more prevalent; 

• environmental, behavioral, and dietary fac- 
tors affecting health may beconie more im- 
portant because individuals will live through 
longei' pel iods of exposure and have more 
time to develop symptoms; and 
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• new and unexpected medical problems may 
ap[)ear. 

As death rates from vascular diseases decline; 
the prevalence of other chronic health conditions 
such as dementia, arthritis , canoei\ deafness, poor * 
vision, aftd other currently incurable and unpre- 
ventable ailments is likely to increase. The pro- 
greseiipn ifroni infectious to cardiovascular to 
other chronic conditions has followed the path 
of clinical ignorance; the disorders that are now 
most common are those about which the least 
is known. Far more is understood about the 
cause of tuberculosis (now rare) than about the 
causes of Alzlieimer disease* (the most common 
disorder causing dementia among the elderly). 

riiere are four general strategies for dealirig 
witli chronic health conditions: 

• ti eatment of acute episodes of illness arising 
from underlying chronic illness; 

• long-term medical treatment or long-term 
care; 

• prevention; or 

• research to improve diagnosis, treatment, 
and prevention. 

Each of these strategies is influenced by Feder- 
al policy; a balanced approach is required for 
effective control of chronic disease. Current Fed- 
eral p(Ji(5^^lehd«-lo favor acute care over preven- 
tive s/rategies^ iLng-term care, or research. In 
surveying the cofSditions that most affect the ^ 
elderly population of the United States, OTA, with ' 
the assistance of the Technology and A^ging Ad^ 
visory Panel, chose five conditions as especially 
WO! tliy of review, using t+ie« following seven 
criteria: 

• the condition is an important cause of death 
and disability among the elderly population 
due to severity or prevalence; 

• the condition is chronic and persistent among 
the elderly; 

• the impact on caregivers, including family 
members and friends, is a significant 
hardship; ^' 



•I hl5 assessuMjnl usqs tlio loim "Alzhoimor disoaso" (Instead of 
Iho more familiar "Alzheimer's disoaso") in accoixi with i^onv 
mended usage hy the American Academy of Neurology and the 
American Neurological Asftocialion and their i^espective jouriials. 
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• the condition contributes to functional Up\ 
pairment and the demand for long-term care, 
a m4or focuS of this assessment; 

• easily readable and up-to-<iate summaries of 
the state of science and medicine i ^j^^ding 
the condition are not readily availableT"''*^ 

• technology is relevant tq correction of or 
compensation for the condition; and 

• Congress has recently demonstrated a special 
interest in the condition. 

The five qhronic conditions reviewed are de- 
mentia^ urinary Incontinence, hearing impaii^ 
nient; oMeoporosis; and osteoarthritis. 

V 

Dementia was selected because Alzheimer dis- 
ease and other dementing illnesses will become 
overwhelming heaith problems unless means for 
prevention or treatment are found. These dis- 
/ eases are severe, affect an important aspect of 
human function— mental ability— and are the 
most common determinants of need for long-term 
Lave. There are as yet no reliably or specific 
nrieans of accurately diagnosing dementing dis- 
^ orders^ although improvements have been rapid 
in recent years. Furtlier; these disorders are prob- 
ably not single entities, but combinations of re- 
lated but biologically distinct diseases that have 
not yet been scientifically differentiated. 

The main policy options relating to Alzheimer 
disease and demenjia thus concern long-term care 
^ for demented patients and biomedical research. 
Although the uhimate solutions to dementing ill- 
ness must come from research, they are not likely 
to be achieved in the snovi term, despite recent 
advances in knowledge of these conditions; the 
problem of caring for demernted patients foi* the 
final years-of their lives will be very great for a 
nuiftber of years to come. The social and eco- 
nomic value of successful research in this area 
is enormous. 

Urinary incontinence is a growing problem 
among the elderly, and is another major reason 
for institutionalization. It is a Common syrpptom 
' of different neurological, endocrine, vascular, and 
, urological diseases that can now be treated with 
technologies ranging fnom absorbent pads to so- 
phisticated mechanical devices and surgery. Dif- 
ficulty persists in diagnosing the condition among* 
the noninstitutionalized elderly, who ofteh do not 
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seek iiKidical att(Mition or do not admit to^A'liat 
ran he dn omf)^n rassing problem Because many 
ol tlu* n^U^vant technologies are just coming to 
h \iil^)n, incontinence should b() far moix^ effec- 
hvely treat(Hl or managed in the future.^ % 

Discussion of the problem of incontinence and 
potential policy issues centers on the substantial 
d(^lay in developing appropriate technologies, as 
well as possible drawbacks of present teclinol- 
ogioM. hiiprovements in this area could notal)ly 
reduce the nursing home population and permit 
families to directly cai e for their incontinent d(v 
pt^ridents for a longer period of time. Equally im- 
portivnt would be the great imprewoment in the 
(|uality of.patients' lives. 

Ili;ariti|j( impairments affect almost 30 percent 
of all older Amen icans; 23 percent of those aged 
65 to 74 and almost 40 percent of those over 7.'S 
suffer some hearing loss. Most hearing impair- 
ments of the elderly cannot b^ corrected with, 
available mt^dical or surgical techniques^ but tech^ 
nologies such as hearing aids and assistive listen- 
ing devices can compensate for some forms of 
hearing loss. But the'^adaptation of approp* iate 
lechnolog\' to spt^cific hearing defects of patients, 
especially elderly patients, has had limited suc- 
cess. The potential for improvement of hearing 
is substantial if diagnosis is made early enoughy 
if patients can be convinced of the value of cor- 
rection, and if industry can adapt to better serv- 
ing patients' ne^eds.^^l echnological mnovation \n 
this area promises to be rapid over the next 
decade. 

Federal policy issued? include assurance of pa- 
tient safety in p\iblic places (e.g., mandating 
alarms that can warn those with hearing impiiir- 
ments of danger), reimbursement policy foi^ Medi- 
care and Medicaid (which currently offer little 
support for those with hearing^impairments), ij^- 
creased regalation of the hearing-devices indus- 
try, and sponsorship of training and researcn. 

Osteoarthritis; which affects 16 million t^20 
million older Americans, is the lai gest single cause 

^rhis 8ut)jo<'( if nioro fully tliscussetl in iho forihconiing OTA case 
,stn*ly on "Trrhnnlogics for Managing ' Urinary Tmrontinence" 
(Jiinuary lya.!) 

"•1'or a (lelailod review, see the forlhcoinlng OTA background 
pajv.M' on "Manag(!incMit of Hearing Impairnien! in llie Elderly" 
(January 19»5). 



of disability among the elderly. Radiologic evi 
d(^nce of osteoarthritis is lound in over lour-fifths 
of persons over 70. 1 echnological issues relatexl 

. to osteoarthritis include a ^t^Iative lack of basic 
scientific knowledge about the biolog}^ of carti- 
lage, a need for preventives strategies, the })otcn- 

^ tial for reducing pain and suffering for a large 
pro{K)i tion of patients, and tlie enormous expense 
of current thei apies, particularly joint replace- 
ment surgery. Like dementia, osteoarthritis is in 
need of expanded research that could lead to dis 
coveries for effective; prevention and cure. 

Osteoporosis is a disease process involving 
thinning of bonf»s. Its most devastating conse- 
l]uences are fractures of the vertebrae and long 
bones, which are especially common in elderly 
yomen. Fractures of the hip often result in death 
or extended periods of rehabilitation, chronic im-' 
^ pairment, or nursing care. Current evidence sug- 
gests that osteoporotic fractures are Amenable to 
prevention by such methods as increasing calcium 
intake and postmenopausal administration of es- 
trogens, but a definitive preventive protocol has, 
not been established because the various regf- 
mens used in routine practice have not yet been 
rigorously compared. ^ 

SELKCIED ISSUES* 

Effective treatment or prevention of these five 
chronic disorders is needed, and adaptation of 
techtiology to compensate for the ravages of 
chronic disabilities will be increasingly in demand 
in future years. For conditions that can be ameli- 
orated b^ existing technologies, such as some 
types of hearing impairments and incontinence, 
the availability, application, and improvement of 
such technologies is a priority. Other policy con- 
siderations include possible oversight to promote 
increased awareness and sensitivity to the extent 
of chronic illnesses among the elderly and tli^ pos- 
sibilities for J^eir management. 

Research on chronic diseases, however, pro- 
vides the only possibility for their ultimate eliini- 
nation.'For^ this reason, two general issues merit 
congressional attention: 

*For l)revily. only llie^niost iniporlani issues for congressional . 
consideration ai'e presented in this chapter. Tlrtjse and other issues, 
each WKtli a nuiyhei^ of options, are discuss(»d in greater detail in 
their respective chapters. See ch. 3 fur furthei' discussion of the 
issues in this section. 
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^ Should Congresfi increase support for basic 
and clinical biomedical research ancf for lon- 
gitudinal studies on aging and chronic 
diseases? 

• Should Congress exercise more or less con- 
troNyver the extent, direction , and selectjon 
of problem areas of basic biomedical research 
related to aging? 

Health promotion/ dineaHC prevention 
and nutrition* 

An inci easjng body of evidence domonst rates 
that preventive measures begun early and main- 
tained tlyx^ughoiit life can significantly reduce the 
prevalence of acutq and/or chronic disease in old 
age. Preventive measures are considered here in 
the context of persons ovei* 65: while recogni?^- 
ing the itiiportance of preventive measures 
thiKnighout lile./ * 

^Until recently there was consensus among 
htjalth professionals; and among the elderly theni- 
selves. that after 65 it was too late to think seri- 
ously about prevention of disease or disability. 
1 hese attitudes are slowly changing; and health 
promotion is now justified on the basis of rising 
life expectancy after age 65 (on^average; currently 
more tlian 14 years for men and 18 years for 
women), more sophisticated definitions of health 
tlint recognize variability among and between age 
groupS; And recent improvement in cardiovascu- 
lar disease mortality due to preventive efforts 
(e.g., control of hypertension and elimination of 
smoking). 

1 he goals of health promotion/disease preven- 
tion vary with personal circumstances. For those 
who are ill, thehope is to maximize function and 
prevent deterioration; the goal of those who are 
well is to prevent disease or disability at any age. 

Monoinn mortality; and hisk factors 

RELATED TO CHRONIC DISEASES 

Diseases of the heart; malignant neoplasnis (can- , 
cer); and cerebrovascular disease (stroke) ac- 
counted for three-fourths of all deaths among the 
elderly in 1991 The incidence of these major dis- 
eases remains high; but death rates from most 



have decreased for the elderly. As moi colder per- 
sons survive acute episodes of stroke'and coro- 
nary heart disease, the prevalence of these dis- 
eases rises. Because the burden of morbidity in 
the older population is rising; this assessment ex- 
amines th^) risk factors^' that are con elated with 
these diseases anc^hronic conditions. 

r 

CORONARY HEART DISEASE AND STROKE 

A cluster of risk factors correlates both \Kn\\\ 
coronary heart disease (CFfD) and stroke. Hypcr- 
tensioR; or high blood pressure; is. the niost 
powerful predictor pf risk for CHD; more thali 
half of persons with myocardial infarction and 
three-fQurths of patients with stroke have con- 
current hypertension.^^ Limited findings indicate 
that control of moderate and liigh diastolic hyper- 
tension in older individuals is associated with re- 
duced mortality and morbidity from CHD and 
stroke; but the benefits of treatment of isoUtted 
systolipynypertension remain imclear and are' 
undjjf investigation. 

Cigarette snibking is highly correlated with 
mortality from cardiovascular disease; it is also 
a significant factor in morbidity; exacerbating hy- 
pertension (nicotine constricts the blood vessels). 
Hypertension; jn turn, is another risk factor fpr 
CHD and stroke. Unfortunately; the elderly often 
succumb to the myth that smoking cessation is 
effective only for younger age groups. Now that 
those who rpach 65 can expect to live an aver- 
age of J6 more yearS; the benefits of nonsmok- 
ing are substantial.* Programs and research on 
smoking qessation should be eXjpande^ to give 
greater emphasis to their impact on older indi- 
viduals. 

Despite gaps in knowledge, it appears that ex- 
ercise can benefit the elderly in reducing their 
risk of CHD and stroke. Some gerontojogical stud- 
ies indicate that carefully developeas?*Grcise 
regimens for older peojde can reduce#lood pres- 
sure and pulse i;ate alSst while aleo increasing 



* rh<>M> issues ai « oxamirmi in detail in ch. 4 and app. C. 



*»Risk factors^re chniacteristics that indicate an Increased 
likelihood of developing a given condition. They af-c based on stu** 
listical pi'obabilities in jai ge populatiolis i a\her than on causal rela- 
tionships or the certainty that an individual wilUievelop a specific 
disease or condition: . ^ » 

"Hypertension ii\ the eldoi ly is defined as blood pi^ssiii e gi'cater 
than 140/90nini Hg or isolated systolic blood pressure ^I'eator tiian 
160, with normal diastolic blood pressui^e. 
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^ , Photo credit: Dennis Deloria, Dancers of tho Third Age, Dance Exchange, Washington, DC 

Properly developed exercise programs can benefit one's health at any age. ^ 



aorobic capacity. Exercise reduces fat and in- 
ci oases loan l)c)dy mass, and can pi'omote healthy 
bone, Y(^t exorcise carries certain risks and; espe- 
oially foi' the elck^rly, should be gradually initiated 
according to individual health characteristics^ The 
risks depend on a number of factors— general 
health, past exercise habitS; agO; type and amount 
ol exercise; and intensity of exercise. Never- 
tlioless; when weighed against the hazards of not 
exercising; the benefits clearly outweigh any risks. 
More information needs to be developed regard- 
ing tho relative risks and benefits of different 
levels of exercise for oldeV persons; particularly 
those suffering from chronic conditions. 

Although stress is a normal part of IjfO; littl6 
documentation exists regarding the prevalence; 



typeS; and effects of stress on older persons, A 



ress or 
rdss is 



possible indicator of str^s is the prevalence of 
depression; the most common mental problem' 
afnong older people. Depression is one symptom 
of the inability to cope with stresS; which can 
cause various types of health impairment. Stress- 
reduction techniques— such as exercise; medita- 
tion; and relaxation— <:an J educe the physical and 
psychological effects of stress. Biofeedback tech- 
niques can also help minimize the negative con- 
sequences of stress. In severe caseS; prescription 
drugs are also effective treatments. 

As with exercise; a considerable body of knowl- 
edge remains to be developed regarding the spe- 
cific characteristics of stress and its consequences 
for the elderly. 
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Nutrition; including intake of liqluds, appears 
lo have special significance tor older persons. 
Poor nutrition result^s in a lack of essential 
^vitamins and nutrients, which leads to physio- 
logical deficiencies. Poor nutrition can also he 
manifested in an excess of certain nutrients that 
are related to obesity, lo highei^ risk of diabetes, 
and to higher levels of cholesterol— all of which 
are risk factors for CHD and stroke. Insufficient 
intake of liquids can lead to dehydration, which 
is often undeteclerffor long periods. Among the 
elderly, changes in metabolism and physical activ- 
ity can significantly alter the intake, absorption, 
and effective utilization of various nutrients. 
Then^ is as yet too little information, however, 
on which to base Recommended Dietary Allow- 
ances (RDAs) specifically for the elderly popula- 
tion. It is particularly difficult to dtscern the long- 
term subclinical deficiencies that may be related 
lo the aging process. 

Current Federal policy, as implemented under 
the Older Americans Act, is designed to improve 
the nutritional status of the older^^population 
through the congregate meals and meals-on- 
wheels programs. Existing evaluations of these 
programs are methodologically flawed and pro- 
vide insufficient infpijrnation about the programs' 
effecliveness In ^eacihing the at-risk poor and 
4 minority elderly. Future evaluations should also 
focus on the nutritional^ j^lue of the food actually 
consumed rather tffSfn on just the food ^hat is 
prepared.. 

Impaired glucose tolerance is symptomatic of 
diabetes mellituS; which is in turn a risk factor 
•for cardiovascular disease. Mpieover, diabietes is 
strongly associated'vyith obesity, especially as age 
increased. Drug therapy|Can^reduce glucose levels 
and promote management of diabetes, but its effi- 
cacy in CHD prevention is unclear. Dietary restric- 
tions are also used in management of CHD, but 
little is known about possible ways to prevent or 
minimize its incidence. \ ^ ^ 

High serunAcholeMerol levels, which, are re- 
lated to diets high iilsaturated fats, have recently 
been linked with atherosclerotic diseases of thp 




•H^basity is generally dtrflniKJ ;(»4veigl)t that is 20 p<n cont higher 
than spcMified in standardizml tables according to s«x, age, and 
height. 0l)esity its<7ff is assm^iated with numerous risk factors for 
CHD and stroie 



ood vessels. A sludy of men aged 35 lo S9 with 
• very high levels of chohjfslerol who were given 
(h^ug therapy lo redu£e4hose levels found a sig- 
nificantly lowered inculence of CMD. However, 
no direcl causal effect can l)e inferred concei n- 
ing^the offecl of reduced dietary levels of satu- 
rated fals for ihose wilh moderately (^levaled cho- 
lesterol levels, since the research involved men 
will; high levels of cholesterol who were treated 
wilh drugs. More^linical and longitudinal in- 
vestigations are ri/quired lo clearly undersland 
the ^relationship helween diel and nioderalely 
high levels of sholeslerol in the older population. 

Cancer, the second leading cause of dealh 
among the elderly, is associated with risk faclors 
such as smoking and diet, although it remains dif- 
ficult to establish specific causal links from avail- 
able analyses. If delected early enough*, cancers 
of the prostaie, breast, lung, rectum, and colon 
can oe effectively treated. Regular medical check- 
ups and self-examinatiooiire very important fac- 
tors in early detection of cancer. IJnforlunalely, 
some studies indicate a"^ reluctance among the- 
elderly to seek screening jS^vices, particularly 
gynecological e^viminations for oldfjr womQn, This 
may be due lo ignorance or lack of information 
/about new technologies and the possibilities for 
treatment of cnanyViiseases, including some can- 
cers. Careful moiiitoring of changes in the body 
is important, because multiple ^presentations of 
f illness in the elderly can mask the existence rtf 
some diseases and make early detection difficult. 

Osteopor6sis is the cause of abouT two -thirds 
^ of hip fractures in older people, especially wom- 
en. -Research to prevent osteoporosis is centered 
J on the effectiveness/and possible risks of estrogen 
replacement therap^^fter menopause, supple- 
mental doses o^ calcium for vyqmen both befdre 
y^and after menopause, and the role f f pxercise in 
Ijoaie strengthening. Up to 40 pe^ent of the 
elderly report suffering a fall Two-thirds ^^f thes« 
are estimated to be preventable, and as many as 
half may be. caused by environmental factoids such 
as loose rugs, poor lighting, slippery surfaces in- 
side and outside the home, bK^e* stairs, or lack 
of grab-bars in bathroqms anu bther hfgh-risk 
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areas. The likeliliood of falls is increased by 
underlying phyliical conditions such as Parkin- 
son's disease, seizures, cerebrovascular diseavSe, 
and ^:on<litions that cause fainting or dizziness 
(including inappropriate use of drugs). Sensory 
loss in hearing and vision also increase the risk 
of falls. 



^ 



The incidence 6{ rall^s and the severity of their 
conse(juences for ,the elderly could be reduced 
by better diagnosis and treatment of these chronic 
conditions and efforts to eliminate environmental 
hazards. ConcerleJl efforts are required to sen- 
sitize the? general public and the elderly them- 
selves to the possibilities for greatly reducing the 
risk of falls, and the sutfering and expense they 
can cause, 

m^NTAL DISEASE ^ 

An oftejn overfooked problem for the elderly is 
dehtal dis(iase,In 1971, about 45 percent of i^er- 
icans over 65 were estimated to have lost all of 
their teeth Loss of teeth is associated witJi }1bQi;^ 
aenta^hygiene, A diet high in starches and simy 
pie sugafiT, and lack of regular denjal caneLOen- 
tal diseases, including ihose of tlie gums ina bone, 
can have sigruTicant cons^uences for the general 
luvilth of the elderly. Yet. in 1981 appro:)^miately 
half of all oWer persons who had teeth had not 
visited a dentist in the prWious 5 years. ' ^ 

Improved morritoi;ing of oental health for'^e 
elderly and the app^cation of new technologies 
fc# prevention and Ireatment of dental disease ^ 
snould be fos^er^i^^^^edicare reimbursement is 
not provided for any preventive dental services, 
which may be a reason for the extent of inade* 
quate dental care among Ihe eldei;ly. « ^ 

SELECT ED ISS^UES 

Each of these areas of health promotion/disease 
prevention and nutrition reiquires additional in- 
formation and reieaff ch regarding their long-term 
effects on the well-being of older persons » Under- 
standing the interaction of . individual h^ealth|be- 
haviors ^hd envii onniental influences for promot- 
ing^ health into the older ages may jVovide new ^ 
suggestions for preventing, cdping with, or at least 
delaying the onset of chronic diseases. A sub- 
stantial research effort over an extended period 



of time is needed to achieve this definitive 
knowledge. 

Most current RDAs do not differentia4e be- 
tween sybgroups ovev age 50. The same RDA is 
supplied for all ages past ^0, regardless of nutri- 
tional need. In general, RDAs fail to take into ac- 
count tffe age related physiological, behavioral, 
and pathological changes that can affect \he nu- 
tritional needs of those over 6v^, Certain nutrients 
are especially relevant to the agirtg process and . 
should be stressed in research on elderly nutri- 
tion; these include calcium, vitamin D, B vitamins, 
vitamin A, zinc, sodium, and fats. 

Other specific issues for congressional concern 
include tfiese q^estjons: 

• Does reseaivh on health pixyinotion interveii- 
' tions for the elddvly indicate that these in- 

ieiventions are cost-effective? 

• ^hould Medicare reimbiirs$jnent catq^ories 
ve reconsidered with a view to inqi^hsea re- 
imbursement for heaitti promotlopldisease 
prevention interyentions? ^ ^ 

• How might Cdngress obtain mdre accurate., 
, * * and standardized evaluations cff Federal food 

^ assistance pmgiams in oixiei to impmve their 
gpneral efficacy and tlieir atnlity tb reach spe- 
cific target groups? 

; f ^ . 

Medications and tlie elderly* f 

Drug treatment is an important medical tech- 
nojiogy for older, jrldividuals. Those over 65 use 
30 percent of all prescription drugs— twice as'^ 
many as the average user. More^han f^ur^fifths 
of allfioninstitutionalized older people use over- 
the-counter medications. The safety of using med- 
ic^ions; availability of inlormation about drugs, 
and new technologies that might improve how 
drugs ar6 delivered and used are influenced by 
Federal policy » 

As disease prevalence rises with age, drug use . 
increase*. The elderly use the everyday drugs 
consumed by the general population for colds, 
acute infections ,^and headaches. Chronic diseases 
such as arthritis, hypertension^nd cardiovascu- 
JipudiSorders, which are espe(?imy common in old- 
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er [)eo|^le, determine the use of another group 
of drugs that includes diuretics, anti-hyperten- 
sives, anti-inflammatory agents, and cardiac 
drugs. 

. THKHAPKUTIC EFFECmVKNKSS OF DRUGS 
IN THE ELDEI1I.Y 

Wl^ien carefully administered, drugs improve 
the condition of most elderly patients. DrurfS are 
usually the most cost -effectives way to ti eat cnron- 
ic disease or manage its effects. Such benefits, 
howevter, can have unanticipated negative effects • 
oil some oldei^ people. The elderly have a higher 
incidence of diTig side effects and drug interac- 
tions than younger age groups. Many problems 
of drug use among the elderly are due to filtered 
metabolism, the pi esence oj multiple diseases, and 
increased susceptibility to side effects. The effects 
of these factoi s are exacerbated ^hen older per- 
sons take improper combinations of drugs, often 
unbeknownst to their doctors or pharmacists. 

Few drugs are tested for side effects and ther- 
apeutic effect ivei^ei>s specifically in th^lderly. 
Refcent studies of how drugs are disti ibuied and 
metabolized^ in the body show significant*differ- 
ences betvfeen older and ypungevpopulations. 
These d^Terencess are based oh a^^i elated bio- 
logical wiang^s that affect the cipdy's ability to 
pfocess, store, and excrete drugs. It is not yet 
yfhivorsally recogniaSed, however, that the eldei ly 
Require different drug tFeatment than younger 
adults. ' ^ 

The presence of multiple chrbYl^b diseases and 
their treatment with mujtipte drugs lead to a 
higtier incidence 6f adverse drug reactions and 
advfc se drug interactions. The thi eshold of toxic 
blood concentration is lower for the eldei ly for - 
many drugs, leading to incre£%ed probability of 
overdose. This may be due to altered pharma- 
cokinetics*'' in combination with increased suscep- ' 
tibility to adverse drug effects, ♦ 

While adverse drug reactions and Interactions 

account foV 3 percent of all hospital admissions, 
tljey acco^int for 12 to 1 7 per^nt of hospital ad- 
missions for those agetf 70 to 90, Adverse effects 
are especially comiwn foi^ dt^s used to treat 

**PIfarmacokim!tu:9 defihos how drugs arc disU'ibuted and 
metabalizod in thfi l)ody, ^ ^ 



cardiovascular and psychiatric diseases, both of 
which are prevalent among the^eiderly. Adverse 
drug peactions among the elderly are esliniated 
to cost $3 billion pei' year. 

Side effects of drugs may be mdi^e common 
among ambulatory patients than among hospital 
patients, Repoining of adverse effects is less re- 
liable for ambulatory patients, and drug errors 
are more common outside the hospital. Increased 
prevalence of home care may exacerbate the 
problem of adverse drug effects and noncom- 
pliance with prescriptioit instructions, 

EDUCATION IN PROPER USE OF DRUGS 

Appropriate use of drugs by the elderly can be 
facilitated in a number of ways. Improved edu- 
cation of health care providers/ including physi- 
cians^ can instill knowledge about proper use of 
lirugs and increase awareness of the special bio- 
logical and physiological-characteristics of older 
^patients. An experimental method now under 
way uses trained personnel to visit physicians to 
^ educate them about common prescription errors. 

There is wide agreement qn the need to im 
prove physicians' awareness of drug thera 
problems among older patients, A large study 
found that efforts to change physician habits re- 
duced Medicaid costs significantly. The cost of 
educational materials and personnel for educat- 
ing physicians was $93 per physician per year, 
which resulted in estimated annual savings of 
$205 per physician in Medicaid reimbursements. 

Pattent education is essential for the practical 
maffagement of chronic conditions because the 
long duration of illness I'equires active patient par- 
ticipation. Information transfer is moire difficult 
with oldeir patients than the general populatipn, 
however, especially for two groups— very old per- 
sons who are less educated and those who are 
confused- Heightened sensitivity among health 
prpviders to 'the need for adequate patient edu- 
cation could impi ove^the efficacy of treatment; 
enhance^ awareness among older patients could 
diminish anxiety and aid in the treatment process, 

aiRi 



TESTING AND 



IVBILLANCfi 



Although drug testing in elderly patients is not 
specifically mandated for inclusion in clinical trials 
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p(M*l*()nn(MlMor Vixni and Drug AdminiijU ation ap- 
proval, the rereiu trend has l)een to include more 
older patients. But there i\rv. no specifics giitdelinc^s 
or r(igulations lor assuring tliat^^linieal trials (ake 
aceounl of th(^ special drug needs of tlie elderly, 
in part hecause suc]i requirements would e()mpli- 
cat(^ analytic procedurt^s. Elderly subjectVVvould 
have to he repres(uitative of the oMer population 
^ and its wide variety of chronic conditions. The 
high prevalence of diseases among ^he elderly in- 
ci'CMses th(^ "noise" levehin drug reaction data, 
compoimding the difficulty of d(^tecting problems. 
To. compensate for thin factor, more elderly pa^^ 
ti(»nts must he included in tests; this increases de- 
v(»l()pnuM)t costs and makes analysis more dif- 
ficult. 

Increas(Hl use of postmarketing surveillance 

could contrihut(» to (\sj^at)lishing drug safety and 
* efficacy; monitoring of actual drug use would help 
to identify unknown adverse reactions. Premar- 
k(H test results could be supplemented by these 
procejiures and safety would be encouraged by 
intei^ve surveilUmce. I'hej e are, however, prob- 
lems with using fSostmarketing surveillance to as- 
surer saf(My; current m(^thods of reporting adverse 
effects, for (^xamplc; are unreliabh^. 

Because old^^r^ p(^ople often have multiple dis- 
orders that can be treated in a multiplicity of 
ways, and becauscrof the plethora of jpotentially 
(ilT(K:tiv(^ drugs that can be used; optimiri treat- 
ments are often not apparent. Comparative 
studies of different treatment combinations for 
a set of conditions are often not available. The 
standar<(|^nethod for dealing with such uncer- 
tainty is the randomi/ed ciinirai trial, the devel- 
opn^ient of which was a major advance in mod- 
(MTi menicinf^. Can^ful studies of different treat- 
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meirts under controlled circumstanc(5S could 
establish the best regimens. 

F(^deral savings bom support of randomized 
clinical trials might be obtained through reduced 
incidence of si^ie effects from current treatment 
methods and by prewnting unnecessary compli- 
cations. The magnitude of savings, however, can- 
not be estimated because tlK^n^ is inadequate 
knowledge about the'poterjtial impi^ovement in 
health that might 1^ ise from different treatments'. 
Also, incr(UiS(Kl support for clinical trials is likely 
to be quite costly, and could divert Federal fund- 
ing from basic biomedical and otiier forms of i e- 
s(^arch. 



sELKcrri:!) issuks 

II is clear that considerable information is 
needed about issues surrounding drug use by the 
elderly . The Federal (Government is directly oi^ in- 
dii ectly involved in a numter of these issues. Con- 
siderations fbr congressional review include the 
following: 

• Should Congress raquirc proniarkot kiting 
and/or postmarket surveilLnice of drugs spe- 
cUiciiUy in older population subgroups? 

• How might Cohgress encourage improved 
'education of both health c^re providers and 

older person^ themselves regarding drug use 
by the elderly? ' ' 

• Should Congress require improved labeling 
of over4he<:ounter medications to warn of 
possible dangers in their use by older 
persons? 

• Should Congress extend funding for random- 
ized clinical trials for drug treatments for dis- 
eases that are prevalent in the elderlff 



information technology and 



T 



health care of the elderly* 

Ability of tlv- elderly to use informcttron tech- 
nology and to participate more directly in their 
health care is of growing interest as new ap- 
pi oaches to health ntromotion, disease prevention, 

•This issiH* IS rxamiii(\] ii\ in r!i. ll. 
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and home health care are developed. Although 
information technology, particularly in computers 
and con^munications,^^ has had substantial impact 
on the health care system, relatively little atten- 



'*ror purposes I his roporl, information locliiiology is defined % 
as iho applicaiion of computers Hud telecomnumicalions sysloms 
lo the di^ciiion, slorngci, manipulation.^nd dissominniion oT infor- 
mation. 
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tioii has been devoted to applying this technolo- 
gy to the specific health needs of the older popula- 
tion; who stand to benefit significantly from its 
applications. This report rtius t^acuses on the po- 
tential us(; of health information technology for 
both current and future cohorts of older persons. 
The elderly of the year 2000 will have consider- 
ably higher educational levels, and be mofe likely 
to be familiar with and to use information tech- 
nologyjhan those presently over 65. The difTer- 
ence in attitudes toward such technology will be 
.even more dramatic when the^baby boom^ co^ 
hurts, now aged 25 to 40, become eligible for 
Medicare early in the 21st century. 

Although thert? is a dearth of computer applica- 
tions of infbrmation technology for elderly per- 
sons in general; various computer-based technol- 
ogi(Ks have been developed to assist the severely 
disabled and those suffering from chronic medi- 
cal problems. Such prosthetic technologies in- 
clude programmable wheelchairs, voice-^activated 
i;ebots that can literally "serve" paralyzed persons, 
and a variety of rehabilitation aids. Many of these 
technologies*; however /are as yet either experi- 
mental; relatively expensive/or primarily appli- 
cable in health care settings. 

New computer applications are expected to 
have widespread use in assisting those who are 
less impaired; including most older persons. The 
decade of the 1980s promises significant advances 
iathe availability and use of personal computers 
for a multitude of functions that will aid all age 
gi oups in the population. Some of |hese new tech- 
nologies will be especially beneficial to older per- 
sons who have decreased functiofrial abilities and 
restricted mobility. Today ^ aboul half a million 
older persons are confined to4?fra; about 2 mil- 
lion have mobility problems around the home; 
and almost 3 million require the assistance of 
another person to perform activities of daily liv- 
ing. Information technology can enrich and im- 
prove the services that traditional health care 
institutions and professionals provide t^y dissemir 
nating information directly to older persons in 
^heir homes. This infonnaUon could include meth- 
ods for maintaining and improving ^health or ways 
to access needed services , and could be readily 
provided on vid^ displays or in print, bothfto 
those at home and to wider audiences at senior 



centerS; coiimiunit}' ccnterS; and congregate 
> housing complex^^s. 

USE Of INFOliMATION TFClHNOLOGY 
BY THE ELDKRLY 

♦ Thei e has been little study.of die ability of older 
persons to use computers, and st,illjess of their 
ability to use computers for health care. The lit- 
tle empirical evidence available indicates that— 
contrary to stereotypical views of the elderly- 
most older indivi^als are quite receptive^o com- 
puter technologies. Demonstration projects have 
shown that older personS; after preliminary in^- 
\, structioU; have a high degree of interest in using 
personal computers. Some older people enjoy pro- 
gramming and working with applications soft- 
warc; such as spreadsheets; others prefer recrea- 
tional computer games and communicating by 
means of computers adapted to their capabilities. 
Because the ol|der population is heterogeneous; 
particularly in terms of functional ability; some 
older persons require specially adapted comput- 
ers. Although they vary widely in cQst at tnis stage 
of development and marketing, computerS^on- ' 
soles with larger keyboards and video display 
^ screens with larger displays are available to com- 
pensate for the sensory and funcfional impair- 
ments of some older persons. 

Information technology can be used by the 
elderly for health purposes in two major ways. 
One is computer-assisted health instruction; 
, which is a logical extension of self -care/self -help. 
It is estimated that at least 25 sfflf-help programs 
for the elderly are now in operation, most of them 
developed by nonprofit organizations, but very 
few of these use computer programs. Most 
computer-assisted health instruction programs 
are used in health care settings to instruct pa- 
tients, such as diabetic and post-stroke patients, 
who have specific problems. The steady growth 
of software for educating the general public about 
health maintenance and disease management out-. 
I side of traditional care settings, and th^ trend 
tpward specialized programs for subgroups of the 
population; sign^ the eventual evolution of home- 
based computer programs for the elderly. The 
relevance of this technological trend for use by 
and for the elderly is not yet widely recognized ^ 
by either the private or public sector, but the mar-. 
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ket is expected lo change rapidly dur ing the next 

5 yoara* 

% V* 

Sell-help for health maintenance and diseavSe 
management can also b6 indii evily assisted by ex - , 
isting computer technologies. Homes can be com- 
puter-monitored to assure proper heating, to con- 
tf ol a variety of appliances, to provide wake -up 
services, and give audible reminders at medica- 
tion times. Computers can be programmed to in- 
struct older persons or their family caregivers on 
special diets, rehabilitaticJh practices, and other 
medictiiily related practices that promote tlieir 
health. I'he safety of dependent older persons can 
be enhaiiceul by alarm systenls that notify cen- 
tral monitoring stations of trouble in the home. 
The alarm can be activated at any time by the in- 
dividual or by an automatic signal if the monitor- 
ing unit IS not reset within a predetermined 
amount of time. These and other technologies in- 
crease the ability of dependent older persons to 
remain in their homes and to be less dependent 
on personal care assistance. 

A second iiTjjjJortant way in which the elderly 
can use information technology is by assisting 
health professionals to monitor the care of older 
persons. Fhe use of home computers to augment 
professional care may enable chronically ill peo- 
ple to remain in their homes and reduce the need 
to make difficult visit^^jnedical offices or to have* 
care providers visit them at home. Blood pressure, 
pulse rates, body temperature, and heart electri- 
cal activity can now be sensed and measured by 
'smart ' sensors tliat incorporate microprocessors. 
This type of personal'home health monitoring sys- 
tem can provide daily apprhisals of the patient's 
vital signs and store the data in a longitudinal rec- 
ord that can be used tp monitor changes in those 
measurements. It can also include a voice chip 
for giving simple instructions and programmed 
advice for certain types of heiilth regimens. 

Measurements of other physical fuhctions have 
recently been developed for use in rehabilitating 
handicapped patients » Some of these measure? 
ments have the potential for computer-based 
processing,' and may also be applicable for 
monitoring the health status of older persons who 
are acutely ill or severely impaired. AnSnterao 
live telecommunlcatlonft system between the 
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patient 's-liome and the health care provider's of- 
fice could be establislifid .to facilitate medical 
monitoring. ' , / 

I ACCKSS TO HOMK C.OMPOteHS • ^ 

There are no data on the age of individuals who • ^ 
own or have access to personal computers in tlie 
home, and estimates of future penetration of the 
market vary widely. Estimates of the proportion 
of U.S. homes that will have computers by 1990 
range from one-fourth to two-thirds. It is only cer- 
tain that the market will greatly expand, especially 
as unit prices decline and program capabilities in- 
crease. The extent to which this growth will reach 
tl)e older market is urtclear. 

There are a numbei^ of barriers to the use of 
inform^^tion technology for health purposes by 
the elderly. One problem is the cost of the tech- 
nology, which currently ranges from several hun- 
dred to several tlipysand dollars for a basid home 
computer system. Additional costs for software 
increase the economic burden. Another factor is 
the incompatibility of equipment among a great 
variety of systems, making the decision to pur- 
chase a pairticular unit more difficult. The elderly 
with fimctional impairments have unique access 
problems in that they often find it difficult to use 
computers designedi'or the general public^ and 
thfe costs of custom-designed units remain high. 

Self-heahh information and computer instruc- 
tion technologies are themselves emerging fields, 
and as such are diverse and unsettled. In some 
cases, programs are developed by transient "en- 
trepreneurs'' who lack subject knowledge and are 
often forced out of the market. Other programs 
have excellent material that 1s developetj by in- 
dividuals who have expertise in subject content 
and computer technology. Most available soft- 
ware programs have not been evaluated. The 
sericjus issue of establishing criteria for evaluating 
computer-assisted instructional material is jusjt be- 
ginning to be addressed. 

8BLECI ED ISSUES ' v 

Because the application of information technol- 
ogies to self.Thealth care for the elderly is new, 
there has been little direct Federal involvement 
in the past. Some Federal demonstration program 

26 ■' ■ '". 
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funds have been used to d^gvelop information sys- 
tem models for nuBsing l)omes» A more concerted 
Federal effort has supported research and devel- 
opment of information disseminatioi\tet:hnblogies 
for the handicapped, some of which are useful 
for older persorts who are functionally imjiaired. 
Some executive agencies are now supporting 
demonstrations of home-based informaupn tech- 
nologies for health promotion; other agenc^s are 
considering funding investigations of the use of 
microcomputers and computer games tp improve 
the social interaction and mental functioning of 
the elderly. 

Additional reseai ch is needed on the role of in- 
formation technologies in health maintenance and 
disjpase prevention for the elderly. This research 
should include evaluihions of the quality of health 
instruction programs designed for older persons, 
problems in accessibility and use of computers^ 
by the elderly, and the cost-effectiveness and ef- 
ficacy of information technologies for reducing 
the amount pf personal home care required. 

The major issues for congressionaF oversight in 
this area* are: 

• To what extent; if any, should the Federal 
Government be involved in activities concern- 
ing the safety, cost, liability, and efficacy of 
computer-asisisted health instruction pro- 
grams for the elderly? 

• Given existing authority; how can the Fed- 
eral Government encourage the private sec- 
tor to voluntarily develop appropriate health 
instruction technologies for the elderly that 
meef basic ^standards for quality? 

Functional impairment and 
long-term care* 

Most older persons are able to carry on their 
regular daily activities in a variety of environ- 
mprtts, but the incidence of chronic conditions 
and prevalence of functional impairments in- 
crease notably at X\\e oldest ages. These problems 
are the major reasons for the long-term care \ 
needs of both the elderly who are institutionalized ^ 
and those who live in the community. Aathe num- 
ber of Americans over 65 rises, the correspond- • 
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ing rise.in the number of 'very old "—those over 
85— will dramatic^illy increase the need for long- 
t term care services. This need will be exacerbated 
by the new prospective payment system ui^lor 
Medicare, which is expected to limit hospital 
length-of-stay and encourage ^ij^ly release of old- 
er patients, many of whom v^iil still require re- 
habilitative or other types of long term care at 
home. 

Long-term care services are provided by nurs- 
ing-homes, board and care facilities, and home 
health care agencies. In some communities addi- 
tional services are provided in adult day care fa- 
cilities, hospice programs*; and congregate hous- 
ing facilities. Little information is available about 
differences in the services that agencies provide 
or the types of older persons served, in part be- 
cause of difference^ among State programs that 
support community -based long-tdrm care serv- 
ices: It is tnown, however, that a wide rang(i of 
services is provided to a great. variety of older 
clients, and that there is both lack of coordina- 
tion and duplication of services in many commu- 
nities. 

EXTENT OF NEED FOR liON&TERM CARlf 

In general, community -dwelling .persons over 
85 are six times more likely than those aged 65 
to 74 to be dependent in basic pr^ instrumental 
activities of daily living'^ and to need the assist- 
ance of another person. As the proportion of very 
old persons in the older population increases, the 
demand for long-term care services will gi^Qw. 
Greater strains u^ill b^ placed on families and 
other informal caregivers, who currently provide 
up to 80 percent of long-term care for the elderly . 
This level of informal suppqrt is expected to 
change for a number of reasons: 

• The older, the person, the less likely he/she 
is to have a spouse to provide assistance; this 
is especially true for women over 85. 

• The higher the number and severity of func- 
tional impairments, the lower the likelihood 



^'JBasip ^ictivities of daily living include dressing, eating, bathing, 
toileting, walking, and getting in or out of bed. Ihstrumoiital activi- 
ties, also called home management activities, generally refer to tasks 
such as shopping, cooking, doing house and yard chores, handling 
money, and driving. ^ 



(hat farnily and friends can provider (he de- 
gree of assistance required. 
• Because most family caregivers are women; 
th(? increasing proportion of aduh women in 
the labor force will rOduce the number avail- 
able to provide informal sijppor( to an elderly 
parc'int. \ 

(Greater demands will be placed on existing long- 
(erml:are agencies to respond to the changing 
characteristics of the older population and its in- 
formal supjiort network. Yet the complexity ^ trag- 
mentationf and limited scope of long-term care 
services in most communities make it difficult for 
individuals aud their families to understand what 
foi mal sei vices and alternatives are available. The 
problem cai^ be particularly troublesome for de- 
pendent older persons who are alone. One of the ^ 
greatest fears of , the elderly is that they may 
become frail and dependent on otijers, even 
though assistance might be readily ayailable. This 
concern can be ameliorated by a logic<n ancjkWell- 
coordinated national systfem of long-term car6 
services that includes expanded use of technol- 
ogies in the health care setting^ the home/ and the , 
community. 

.tkchnolDgy and long-term care 

. Technology has not been widely usec^ in long- 
term care services for the elderl}^ . Identification 
of appropriate technologies for ^his population 
requires accurate assessment of their needs. Such 
assessment is hindered by the fact that Federal 
and State programs; which regulate and fund 
more than half of'^all long-tern^ care services in 
the United States, influence the kind of needs that 
are recognized. By emphasizing medicrfl and 
skilled nursing care, these programs tend to 
obscure the need for other types of supportive 
services. ^ 

Although existing medical technologies can ti^at 
some of the chronic conditions that cause func- 
tional impairment, most chronic Conditions are 
not curable ./Given the lack of effective cures or 
prevention, effective management of chronic 
conditions becomes important. This can often be 
achieved with appropriate drug therapy, personal 
care services, and use of technologies that com- 
pensatie for. decreased function (e^fj., prostheses, 
r assistive devices such as Wj^lkers, chair lifts, vi; 
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sion and hearing aids). Many of these assistance 
methods need further develoj)ment to expand 
their usefulness. While biomedical research gen- 
erally focuses on acute conditions that cause 
demh, expanded research on the chronic condi- 
tions that cause functional impairment could 
result in effective treatments or prevention sU at- 
egies, a^well as prosthetic or management tech- 
nologtes that pi'Omote independence and decrease 
the need for long-term care. 

Alternative approaches to maintaining inde- 
pendence or compensating for functional im- 
pairments are needed, such as assessment tech- 
ncrfogies, assistive devices, and rellijlbilitatton 
techniques. Assessment technolo§[iescan play a 
significant role by focusing on tlie various chi onic 
qpnditions that'leadto functional impairments and 
the types of resources available to assist the in- 
dividual. But the prevailing emphasis on medicjil 
and skilled nursing care has limited the use of 
assessment technologies, both in Jong-term care 
institutions and in the community. At the same 
time, the new Medicare prospective payment sys- 
tem for hospital care, based on Diagnosis Related 
Groups (DRGs), will encoui age the earliest f ossi< 
ble release of older patients, which increases the 
^ importance of adequate discharge planning and 
use of appropriate assessment technologies. Yet 
physicii\ns and other health care providers gen- 
erally lack training in the use of such measures, 
and there is disagreement about the reliability and 
validity of existing assessment technologies. 

Assistive devices are available to compensate 
for some impairments in hearing, vision, walk- 
ing, and other functions. Various other devices 
can assist the 'moderately impaired in preparing 
food, eating, perfcrrming household chores, and 
managing other activities of daily living. These 
devices range from simple and inexpensive to 
complex and quite expensive. In most cases their 
costs hre not reimbursable under Medicare\or 
Medicaid provisions; this factor can limit their use 
by older persons .^^Other factors restricting their 
use include lack of information about available 
' devices, the difficulty of ^selecting appropriate 
devices for individuals with multipl^impairments, 
and negative attitudes of elderly individuajs, their 
families, and many health care professionals 
about the usefulness of the products. 
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Assistive devices helped the impaired elderly to remain active^ 

« 

Another growing ncvx\ is the avaifability of re- 
habilitation devices and techniques for post- 
hospitalization care in the home. 1 he implemen- 
tation of DRGs under Medicare is likely to inci ease 
the need for medical t(H:hnologies that can be used 
^for outpalienl and in-hoine rehabilitation. Ihe 
need for new devices to assist in the rehabilita- 
^ tion of old(?r persons will grow, but their cost and 
\fomplexity may limit their availability. As with 
as,sistive devices, negative altitudes towai d the 
rbhabilitation potential of older persons may re- 
strict the use of those devices that are available. 

* prkvalenck of mental and 
phy8I(:al impairment 

Some elderly individuals have mental condi- 
tions that can cause functional impairment or in- 
crease their degree of physical depei]^dency. The 
degree of [)hysical and mental impairment is re- 
lated to need for long-term care and the risk of 
institutionalizarion. About half of all residents of 
nursing hoijies anti board and care facilities have 
some degrei^ of mental confusion. the propor- 
tions of these individuals who aVe functionally im- 
. paired because of mental confusion and the pro- 
portions who are impaired by both physical and 
mental conditions are not known, fsl.virsing home 
residents are more likely to have severe mental 
confusion and to b(^ highly deperyient in the basic 
^K^tivities ot\l)athing; eating; and toileting. Some 
datn^n nursing home residents show a high sta-' 
tistical association between mental confusion and 
degree of physical impairment , particularly in the 
areas of seveiSh in(x)ntinence and inability to bathe 



or feed oneself. l^M^sons with both mental aitd 
physical impairments usually rcKjuire 24-hour 
care, which is a great burden for most caregivers. 

1 here appeal s to be a critical threshold of phys- 
ical and mental impairment; beyond which family 
caregivers can no longer effectively care for the 
dependent person and are usually forced to rely 
on institutional care. Despite the great difficulties ' 
that families and health care providf\rs must face 
in caring for these highly impaired mdividuals, 
little public or private sector attention has I^mi- 
given io the development of devices and cai o tech- 
niques tl)at might help resolve the more severe 
problems. 

Although most patients who are severely im- 
paired mentally and physically may reqiiii e skilled 
nui\sing carC; some need onfy 24-hour supervi- 
sion and personal care services. Yet existing 
health care reimbursemeni programs encourage 
admittance oC, these persons to nursing homes 
rather than to less restrictive and usually less 
costly board and care facilities. Similarly; individ- 
uals who need personal cai e and supportive serv- 
ices at home may.not receive the care they need 
or may receive imnecessary health care vServices 
J>ocause of Medicare and Medicaid funding reg- 
ulations. Negative attitudes about the concept of 
custodial *care; and fears about the cost of pro- 
viding nonmedical long-term care services for the 
fmictionally impaired elderly; also limit the avail- 
ability of these services. 

USE OF, AVAILABLE TECHNOLOGIES 

Most long-term care services are labor-inten- 
sive, and formal and informal providers receive , 
little training in the use of devices and techniques 
to facilitate caregiving. Increased development 
and use of these technologies could lessen the 
burden of caregiving; allow elderly persons to re- 
main at home longer; and decrease staff turnover 
in long-term care facilities. Technologies to assist 
\^patients and caregivei s are used n]p\ e extensively 
Europe than in the United States. Western 
European countries generally provide a greater 
inge of supportive environments and residen- 
tial facilities to assist impaired individuals and 
their caregivers. 

Few medical care technologies have been used 
ip long-term care facilities or in, the home. The 
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recent implementation ol the Medicare prospeic^ 
tivo poynuMit system and increased emphasis on 
the provision of health care services^ at home 
should broaden the demand for home-based med- 
ical care technologies. This trend is expected to 
grow, as is demand for sophisticated medical and, 
nursing care technologies in nursing homes, hv. 
ct eased use of these technologies outside the hos- 
pital will dejiend to a large extent on public and 
private reimbursement policies for costs of nurs- 
ing home and home care services, and on the 
availability of skilled health care personnel trained 
to use these technologies and to teach the patient 
and the family to use them. 

These changes will require better methods of 
patient assessment and increased coordination of 
the caregiving network to promote a continuum 
of care base jj^P^cit tegor ies of need among dif- 
ferent groups of patients. Efforts to improve serv- 
ice dejivery have in(iluded techpiqat^s for coordi- 
nating services at the community level, case 
management systems, and organizational ap- 
proaches that provide a range of services through 
a single local agency. Development of a more co- 
ordinated system of services could enhance the 
ability of some elderly individuals to remain at 
homeland to plan effectively for their own long- 
teVm care. 

SKLECI KD ISSUES 

Because the demand for long-term care serv- 
ices ispxpecjtb^ to continue its rapid growth, ad- 
ditional information will \)e required to develop 
and evaluate alternative apf^oaches to caregiv- 
ing for functionally impaired older persons. A fun- 

CsdamfeTTtal need is expanded basic research on the 
chronic physical and mental conditions that cause 
impairment. Given tlie* prevalence of existing con- 
ditions, additional research is needed for devel- 

' opment, utilization; and evaluation of technologies 
to meet the needs of the long-term care popula- 
tion. Devices and techniques to assist older per- 
sons with multiple impairments and mental con- 
fusion need to be developed. Accordingly, more 
information is needed on the relationship be- 
tween mental confusion and functional impair- 
ment, and on the impact their severity has on the 
demand for different types of long-term care. Im- 
pi oved methods are needed to relialbly assess the 



extent of chronic conditions and impaii monts as 
well asihe-devices or techniques that can best 
amciUorate them. 

lost of these research areas are related to 
[her issues for congressional revi<gjv i egarding 
(he growjng need for long-term care. These 
include: , \j *■ 

Should Cci^r^ss promote the expanded de- 
velopment and use of comprehensive assess- 
n)f^nt technologies for the community-dwell 
ing and the institutionalized elderly? 
Should Congi ess mandate additional funding 
for long-term caw services—basea on degree 
of functional impairment— delivered irr the 
home and in care settings other than nurs- 
ing homes? 

Should Congiess implement policies to in- 
crease the use ofassdstive devices and i^hab- 
ilitation technologied in the home and in other' 
long-term care settings? 



Health care^cpata* 

Health care spending has been rising and will 
continue to do so under jiresent policies^ but the 
growth in numbers of those over 65— particularly 
V those over 75— will intensify demand ior acute 
f^and long-term care Services. Recent data indicate 
that about one-third of all health care expendi- 
tures are by the elderly, and that up to 30 per- 
cent of all Medicare payments^^re made foi^care 
of persons in the last year of lifeNut the growth 
of the elderly popu^tipn is not theVjflilixeason 
for the rapid esoalatiomn health care costs rvWtich 
Jkpve been incrfeasing at almost three times me 
j^Beneral rate of inflation during the past 5 years 
^iealth care expenditures in 1982 totaled more^ 
than $322 billion, an increase of almost 30 per- 
cent since 1980. In 1983 total health expenditures 
rose amadditional 10 percent and reached $335 
billion--KjdmDpfsing more than 11 percent of t^e 
natioiral^roduct. The dramatic incre^seis 
are jargely due to intensification of servic^ e^i- 
panded availability and use of costly diagnostic 
-wid treatment services and technologies, and the 
rising^ cost of labor. This excessive inflation in 
healthkjare costs has led to concerted efforts to 



*Thi» l»9ue ts examined in detail in ch. 8. 
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contain spending; which have far-i^aching impli- 
cations for older Americans. 

DEMAND FOR HEALTH CARE 

Demand tor health care, by older persons is in- 
fluenced by physical; psychosocial; and economic 
factors. The increased us? of services by some 
older persons is usually due to their incijegsed ' 
burden of illness. Tijft rpmarkable recimt de- 
creases in mortality ^among those over w5 have 
not been accompanied by similpr decreases in 
morbidity. Moreover; older persons tend to 
i underreport symptoms of chronic conditions. 
Some studies have show^n an Average of three 
correctable problems per elderly patient; many 
of these problems could have jbeen identified 
earlier by using functional assessment measures 
orrby using greater care in taking the patient's 
history. 

While most older persons are functionally injle- 
pendent; many require health care for chronic 
conditions that increase in prtjvalence w^ith age. 
Spending for health services represents a major 
problem for both elderly individuals and the Fed- 
eral Cover nitient. Medicare provides an impor- 
l^int health Cfire subsidy for those over 65, but 
it is by no means comprehensive— many neces- 
sary services and technologies th«^ffect hef^th 
^ and functional statuS; such as dental services, 
eyeglasses; and hearing aids are not reimbursable. 
The? growing need for long-term care a^age rises 
means that increasing proportions of tn?> elderly 
population Whose financial resources become 
depleted have to rely on public means-tested 
programs such as Medicaid and Supplehiental 
Security Income for the cost of long-term care 
services. Private financing mechanisms" such as 
"medigap"*^ or other types of private insurance - 
do not provide adequate supplemental protection. 
The few private insurance policies that Are avail- 
able for long-tefm care, especially for nursing 
homes or skilled care at home/ are extremely 
selective for participation and very expensive. Yet 
one-fourth of all health expenditures , by the 
elderly are for nursing home care, ofHvhich pub- 



»*Modigap insurance has been developed by (he private sector to 
help patlenis cover the cost of medical expenses not reimbursable 
b5' Medicare. . jpi^ 
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licpi^ograms (primarily Medicaid) pay about one- 
half. The increases in tfiesc costs show no vsign 
of abating; as more expensive technologies become 
available and the nfced for care grows within the 
aging population. 

C08T CONTAINMENT EFFORTS 

Cost<}ontainment efforts to date have not been 
effective in controlling overall health spending, 
whether by individuals; tlie Federal Government, 
or third -party payea^. Most approaches have fo- 
cused on hospital clre and rate-setting; as in the 
nevv Medicare prospective payment system. The 
reisponse of the health industry has been in- 
creased shifting of services to ambulatory set- 
tingsne.g.; outpatient and rehabilitative care) or 
shifting costs to other Federal programs, other 
insurers; and consumers. Attemp^to shift a 
greater share of costs to consumers in order to 
minimize overutilizalion of health services have 
tended to reduce the number jof persons seeking 
carC; but have not changed use-patterns after a 
diagnosis has been made. Capitation approciches 
have been most successful ii\ encouraging the 
subs||^ion of lower cosKservices for expensive 
hospital care. Recent experiments are extending 
the capitation concept to include supportive social 
^services. 

^ The coordination of services and benefits 
among Medicare; Medicaid; and other public 
programs th^t influence healtn care remaiiv? a 
problem in access to care for the elderly. Poor 
coordination can increase costs because the most 
' appropriate services are not provided; better co- 
ordination, may increase utilization and overall 
costs, but can ateo impiwe the quality of care and 
reduce the need for acute care. The incrementaf 
costs and, benefits of each action must be 
evaluated. 

Aa, ha^ been noted, attempts to control Medi- 
care Costs through prospective payments could 
alffect quality of care for patients in hospitals 
awaiting placemenjt in long-term care institutions. 
Prematu^ discharge may result in multiple ad- 
missions and shifting" costs to home care, increas- 
ing overall costs for>ithese patients as they are 
cycled back and forth between inadequate com- 
munity settings and the hospital. 
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(jthvs reports have addrossod cost -reduction 
questions related to changes in eligibility, benefits, 
i\ml financing m^fchanisms for the existing Medi- 
cai^^ program. Recent Congressional Budget Of- 
fice reports explore options to increase revenues 
or decrease outlays as well as potential schemes 
to tie deductible to income level. This assessment 
concentrates on the cost -containment issues in 
Medicare and Medicaid as tliey relate to th(^ aging 
of the population; the cJemand for health services 
and long-term care, anci changes in technology. , 

SKl,KCn KD ISSUES 

I lie volatility of health care costs in l ecent years 
has spurred considerable l esearch and evaluation 
at all levels of government and in the private sec- 
tor, \m{ significant gaps in knowledge remain re- 
garding such questions as how to maintain quality 
and access to care while promoting cost-effective- 
nesa and cost reductions. More information js 
needed on the; range of factors that affect the use 
of health and long-term care services by the 
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elde! ly. Research is needed on how to improve 
measur es of health outcome; better strategies fdv 
educating consumers, and alternative methods for 
financing health care and long-term care. 

Specific issues regarding health care cost con- 
tainment sti at(^gies and their effects that are likely 
to face Congress include. 

• Should Congress strengthen the qunlity as- 
- surance mechanisms for health care ser\nces 

because of possible adver^se effects of cost 
containment? 

• How might Congress stimulate coordination 
among preventive, social, long term care, and 
acute C€ire services to pmmote efficiency and 
reduce costs for unnecessary t ypes of care? 

• What types of function-enhancing technolo- 
gies can be encouraged to reduce the need 
for health care services? 

• Should CongiY)ss act to increase coordination 
among Federal and State programs to avoid 
unintended interprogram cost shifting? 



Social changes in the living environment 



Housing anH the living environment * 

The housing environment takes on greater 
significance as people age'—especially in terms 
of lifestyle continuity, neighborhood familiarity, 
physical security and safet}^; and emotional sua.- 
tenance. Although the older population hqs the 
highest percentage of home ownership, physical 
housing deficiencies and excess cost burden also 
tend to be hijgher among many subgroups of the. 
elderly. Resolving these problems may require 
new and specific types of Federal assistance. Of 
particular concern is the growing number of very 
old persons who live alone, especially those who 
have functional impairments. For these individ- 
uals, informal supports frqm family and friends 
often mean the difference between institutional- 
ization and continued residence in their homes*. 
New technologies and services, when combined, 
could provide increased assistance for maintain- 



ing independence in the household, especially as 
the availability of inform^^^^upport shrinks. 

ELDERLY HOUSEHOLDS AND h6uSING TENURE 

During^ the last two decades ,^'iiw-number of 
elderl}^iousehold8 has risen proportionately 
more dapidly than the number of elderly persons. 
ChanJes in living arrangements, especially the ^ 
growth in numbers of older persons living alone, 
have contributed to this trend. Yhe proportion 
of U.S. households headed by an older person has 
increased from 15 pergent in 1950 to more than 
one-fifth tqday. Marital sfatus and living arrange- 
ments have also changed since 1960, due in large 
part to sex differences^ life pxpectancy. More 
than four times as many older women as men live 
alone; more than three-fourths of older men but 



These issues are examined i» detail In ch. 9. 
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Jess than two-fifths of older women are married 
and living with their spouse. Most recently, the 
proportions of older men and women who live 
with nonrelatives have" decreased. This trend is 
particularly evident amoilg women over 85, who 
are also far more likefy to live alone or to be 
institutionalized. 

Approximately] three-fourths of all elderly 
households are yftwner-occupied/ of which four- 
fifths are owm^ mortgage-free* The growth of 
housing ownersnip by the elderly h£^8 continued 
unabated since World War II. Since 1980; despite 
an increase of more than 1 million elderly house- 
holds, there has been a net deci^ase in the num- 
ber of renter occupied elderly households. Al- 
though Federal housing programs and subsidi€fs 
for the elderly have been directed at rental units 
for low -income persons Athere is jgrowing aware- 
ness of the particular proi^lems of— ^nd possible 
opportunities for— elderly homeowners, 

HOUSING PROBLKM8 AND FEDERAL PROGRAMS 

Housing tenure of the eldefly tends to correlate 
with various social an'd demographic character- 
istics related to* heed for assistance. .Rented units 
are far more likely than owned units to be occu- 
pied by one person. Because single-person uni^s 
among tlie elderly are highly likely to be occupied 
by vyomen, they are also twice as likely to have 
householdvS with incomes below the Fe^ei^al pov- 
erty level. Renter -occupied units are also more 
than twice as likely to have physical and main- 
tenance deficiAncies. Elderly owner -occupied 
households, wjpich also have thes6 types of defi- 
ciencies; may also face the problem of excess 
housing cost liurden, especially for those elderly 
persons on fixed incomes who still have a mort- 
gage indebtedness. 

Federal housing, policies to assist the elderly 
have concentrated on the problems of low -income 
renters thrpugh major programs such as Section 
8 rental subsidies; lovy-rent public housings, and 
Section 202 rental housing foY the elderly. But 
these housing programs fpr the elderly have been 
narrowly directed toward building construction ^ 
and provision of rental units, with little attention 
to special design features that respond to the 
physical and psychosocial needs of older persons. 
In the past, the^ design of some federally, sub- 



sidized high-rise housing projects for the elderly 
increased the likelihood lliat Uie residents would 
become isolated, injure themselves, or be victims 
of crime. Also, only limited Federal efforts have 
beerf directed at preserving the housing stock or 
promoting i ehabilitatioh 6f elderly dwelling units— 
either rented or owned. 

^ 

Until recently, rto attention \yas given to the 
coordinatipn of Housing programs with services 

needed by elderly residents. The need fer^i V;^ 
ices is growing as the older- population ages ahd 
as the first cohorts of elderly tenants in pubjic 
housing and Section 202 projects "age in place." 
A similar process is qpcurring in suburban neigh- 
borhoods, where the number of elderly residents 
is growing rapidly. These new cohorts of old and 
very old homeowners and renters have greater 
needs for assistance in transportation, household 
chores, dw^ll^ng iTlaintenancei and access to com- 
munity-based services. The preponderarfce of 
older persons living alone and the lapk of avail- 
able support from family and friends --especially 
for those over 75*— e^cacerbate these problems and 
increase the degree of assistance needed. 

. HOUSING QP110N8 FOR THE ELDBH|^Y 

Fedei a^housing programs need to i^ognize tlie 
heterogeneity of the older population and to in- 
duce development of {i range of housing options • 
that provide varying levels of support. Ejcisting 
refttal unit subsidy programs could be better in- 
tegrated with congrfegate services and commu- 
nity programs for elderly . They could also en- 
courage housing alternatives such as shared 
housing. Shared housing programs provide in- 

^ come to older hogjpowners while supplying rental 
space at affordable prices. Other advantages of 
such programs are efficient utilization of excess 
housing space, reduction of social and physical 

' isolation^ and provision of informal supports for 
older persons. Intergenerational shared housing 
pK)motes interaction and assistance between gen- 
erations. 

Other housing options include accessory apart- 
njents or "echo" (elder cottage hoysing opportu- 
nity) housirig. Accessory apartments are usually 
created within single-family residences . The 
house is converted to accommodate a separate 
apartment with little or no change in the hpme's 
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outside aj)pearance. Preservation of neighbor* 
hood chaiactei is an important element in tht^ 
acceptability of accessory apartfnents in most 
communities. Modular bathroom and kitchen" 
units have made such conversions more efficient 
and less costly. Echo housing iinitS; also called 
"granny flats/' are compact, efficiently designed, 
teni^orary structures that are erected in back- 
yards of family homes and de^signed for use by 
elderly relatives. The standard unit is a modular 
three-! oom house of about 600 square feet. 

Despite their efficiency and low cost,^iese 
housing options for the elderly face opposition 
in local (communities that seek to preserve single- 
family zonkig laws. These* neighborhoods are the 
most lik(My sites for echo housing and accessory 
apartments, but are also the most likely to resist 
chnnges to the single-family nature of the n^gh- 
borhood. Yet the Census Bureau estimates that 
there ^ire more than 2.5 million accessory apart- 
ments in the United States. Echo housing, which 
camiot be concealed within an existing unit, is far 
r less prevalent. 

Ill addition to federally subsidized housing for 
the elderly, other types of congregate housing 
have been developed by the priv^ate sector. Life 
care/ continuing care^ and residential care com- 
munities are analogous terms for communities 
in which older persons pay a large entrance fee 
and a monthly service fee to live in a unit within 
a comph^x that typically provides supportive and 
health care for the remainder of the person's life. 
I hei e are more than 100,000 elderly residents 
in x300 such complexes in the United States, some 
of vyhich have already experienced financial tJX)U' 
ble. Financing prolUems usually arise because of 
unsold units, lack of initial capital, and under- 
^ estimates of actuarial cost factors for providing 
lifetime care to the residents. Fewer than 15 States 
Jiiive laws governing the operation of life care 
communities ancF no Federal protections exist. 
Some of the newest housing developments pro^ 
vide residential care, but do not offer lifetime care 
contracts t^ prospective residents. 

Other supportive environments include board 
and care homes that range in s\te and type. Some 
have only^i few residents and others are large 
residential care facilities. They also differ in the 



tyj)e8 of residents they accommodate and the 
%j2,es of supportive servicettthey provide, with 
sotne caring for mentally impaired and frail indi- 
viduals, many of them elderly. Most board and 
care homes are State licensed and a majority of 
their i esidents receive public income maintenance 
, subsidies. More information is needed about the 
range of facilities that exist and the typos of i esi- 
.. dents they can accommodate. It appears that 
some persons who are in need of long-term cai e 
can be well served in such facilities rather than 
in more costly nursing homes. 

IN HOME TECHNOLOGIES 

Many possibilities exist for applications of tech- 
nologies in the home to assist plder persons in 
maintaining independence and adapting tlie envi- 
ronment to meet their needs. These techn61ogies, 
in conjunction with appropriate design of the 
dwelling unit, can enhance the older person's 
"environmental fit" and competence^ both of 
which enable him to control his environment. 
New, relatively inexpensive technologies allow 
housing to be readily adapted for the impaired 
or retrofitted with improved safely and commu- 
nication features. Low technologies include sim- 
ple ones that promote mobility, such as safety 
treads on stairs and in bathtubS; handrails and 
grab bars, and ramps. Many simple technologies 
can mitigate the common problems of jreduced 
vision and decreased grip strength in the elderly- 
including door handles in place of door knobs, 
special controls for major appliances, jar openers, 
adaptive utensilS; and other household gadgets. 
Various dressing, bathing, and grooming aids ^re 
available to compensate for the impaired person's 
decreased tactile ability and lessened agility, par^ 
ticularly from arthritis. Zipper pulls,, "velcro" 
fasteners, and hand-held shower sprayers are a 
few examples. 

Hlg{h technolo^es are more complex and have 
widespread applications in the home. Especially 
helpful are communications technologies, such as 
automatic alarm and telephone dialing systems* 
for emergency help (including electronic monitors 
that detect' falls or injuries); portable telephones, 
an4 other security devices. Electronic safety sys- 
tems are available to "program". appliances to^hut 
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Supportive housing environments can promote the Independence of elderly residents 



off after predotermined lengths of time or to mon- 
itor and control boat, air-c:onditioning, and light- 
ing. In -homo computers can provide various self- 
instruction programs for medication, nutrition, 
and other self -care assistance. They can also pro- 
vide "catalogs" of products for in-home compari- 
son shopping. Modems for personal computers 
will enable older persons to communicate for a 
wide range of purposes, such as banking and bill- 
paying from the home; some health monitoring 
can be accomplished with interactive computers. 
Interactive television and "videotex" telecom- 
munications allow individuals to compare, select, 
andjpurchase a wide range of goods and services 
without leaving the home, 

OTHEH HOUSING OPPORTUNITIES 

New financing instruments provide other pos- 
sibilities for enhancing the older person's hous- 
ing options. New equity-based financing instru- 
ments can help some elderly homeowners 
increase their income and remain in their homes. 
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Reverse mortgages typically allow elderly home-' 

• owners to convert up to 80 percent of their home 
equity into monthly income for a specified period 
of years. The homeowner retains ownership, but 
reduces his equity in the home over time. As 

* currently offered, most reverse mortgages re- 
quire repaymenji of the full loan amount (the total 
of disbursed monthly payment^ plus accumulated 
interest) at the end of the loan perio»usually 5 
to 12 years). New insti;^jments may soon be mar- 
keted that will not include the payback require- 
ment at the end of the loan period, but still allow 
the older person to remain in the house, 

A second type of home equity conversion is the 
sale-leaseback plan, in which the older home- 
owner sells his house to an invejstor in return for 
the right tt5 lease back the house for the rest of 
his life. The typical sale -leaseback plan includes 
a dovvnpayment to the elderly seller, who carries 
an interest-bearing note for the balance of the 
purchase price, paid in monthly installments over 
a period of years related to the seller's life expect- 



Ch. 1 —Executive Sth 



mjriary 



27 



ancy . Advaiif^iges to the seller are the right to re- 
main in one's home for the rest of one's life^ to 
pay a ftiir rental, to receive full price for sale of 
the hoUvSC; and to earn intei est on the note. The 
buyer's advantages include depreciation of the 
' rental propcirty, income tax deductions, and any 

7 appreciation in the house's value over time. Either 
of these procedures for home equity conversion 
requires consumer protections and counseling foi^ 
the parties involved. 

SELKCTED ISSUES 

The range of housing problems and options for 
the elderly is expected to grow because of the in- 
creasing num^r of homeowners and the heter- 
ogeneity of the older population. Research into 
these optipns should include more extensive anal- 
yses of shared housing; accessory and echo hous- 
7 ing, board and care homes, and life care commu- 
nities. Too little is known about each of these 
* ^options, the types of consufner safeguards that 
may l)e required, and the potential role of the Fed- 
eral Government in promoting their availability 
for the elderly. Home equity conversion plans re- 
quire greater review and the opportunity to de- 
velop new instruments in response to consumer 
demand and requi^^ements fo^ consumer protec- 
tion. The range of in-house technologies should 
be evaluated by appropriate Federal agencies for 
safety and efficacy. 

.) / ^ 

^ Work- related changes 



Workplace technology and the 
employment of older adults * 

The structured Jhe American economy has 
undergone major changes since the n)id-1800s, 
when it was agriculturally based and farm work- 
ers constituted two-thirds' of the labor force. The 
United States had become an industrial nation by 
the 1920s, when more than two-fifths of all jobs 
were in manufacturing industries and only about- 
1 in .10 workers remained in farming. During the 
20th century the mechanization of farming and 
the automation of manufacturing have ushered 



T 

;^ his research can be supported by dii eci Fed- 
eral involvement or by incentives to the private ' 
sector, especially the housing and finance indus- 
tries. The gi owing involvement of the private sec 
tor in development of retirement and life care 
communities, in manufacture of modular hous- 
ing, and in the production and marketing of hun- 
dreds ofnn-home devices attests to this potential. 

The following questions suggest areas foi^ pos- 
sible congressional consideration: 

• Should the Federal Government expand qx- 
isdpg pix}gi ams that assist low-income elderly ^ 
h^iepwners whd have bousing defici^cies 
and excessive cost burdens? 

• /fow might Congress encourage utilization of 
technologies that promote the independence 
of older persons who are either slightly im- 
paired or ivstricted in managing major activ- 
ities in the home? 

• Should Congress provide Support for public 
and private sector efforts to develop new 

^housing construction and design technologies 
that assist older persons in the home? 

• Should Congress promote the expansion of 
public and private housing alternatives for 
older Americans? ^ 



• rhesR issue« are examined in detaif in ch. 10. 



in a new economic era increasingly characterized 
by service sector occupations. Only 3 percent of 
today's labol^orce is employed in on-farm agri- 
culture, while 23 percent are in manufacturing 
and more than 60 percent awe in the service atjd 
trade sectors. These changes are expected to con- 
tinue as the economy becomes increasingly dom- 
inated by the electronics revolution and the serv- 
ice sector jobs it creates. ^ 

TRENDS IN LABOR FORGE PARTICIPATION 
. OP THE ELDERLY 

These trends have been accompanied by the 
aging of the U.S. population and a marked decline 
in the labor force participation rate of persons 
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over 55. Workers now 45, and over may be par- 
ticularly vulnerable to the latest changes in the 
work force. Older workers are primarily located 
in industries and occupations that were growing 
when they entered the labor market; many older \ 
workers are employed in inanufacturing, which 
expanded in growtl^ through the 1940s. Manu- 
/ fiicturing and related industries— a^id their shareV^ 
^ of the l^or foi ce— began to decline in importance 
during l|)e 1950s, by whk:h time the earlier young 
cohojis of workers in these industries were 
"^ging in place." ^ 

r The explosion of K^orkplaee technolog^ies dur- 
ing the last two deciides has threatened the pre- 
viously secure future of these older workers. Al- 
though there is no dii^^t evidence that significant 
numbers of older workers have beert displaced 
by workplace technologies (e.g., union seniority 
rules in many manufacturing trades tendAo pro- 
tect older workers from unemployment), there 
is concern that future cohorts of older workers— 
those who are now aged 35 to 45~will face such 
possibilities. Jlecent advances in medical technol- 
ogies; comp^Viters, and robotics** hai/e led to the 
development of new occupations in a variety of 
, high -technology medical care services and in com- 
puter programming, operation, an^ repair— jobs 
from which vyorkers <)ver 45 are Hkely to be ex- 
cluded due to lack of app'ropriat^ skills. To re- 
main employed, some older workers may need 
to accept low-skilled, low -paying jobs, or receive 
extensive on-the-job training. The likelihood that 
uneoiployed older workers will find employment 
at their previous pay' level is expected to be sig- 
nificantly dinninished. 
« 

CPFECTS OF TECHNOLOGY IN THE WORKPLACE 
It is becoming increasingly likely that the pace 
of technological changfiWri the workplace will pre- 
sent problems for older workers of the 1990s and 
the turn of the 21st century unless, they are 
trained for positions in the growth sectors of the 
labor force. Although" projections vary, one set 
indicates that by the year 2000 employment in 
. service occiif)ations will comprise about 85 per- 



'^'I'hfli n iWi) an oiithnat«d 7;000 industrial roj^ols now in use in 
Ihft United Stales. Some 200^)00 are projected to be in place in all 
types of industries anc! work settings by 19!K); this figure mi\y reach 
1 million bv 2000. 



cent of all jobs. Jobs in manufacturiiig will have 
declined to about fl percent of the total. Mean- 
while; as technologies evolve, many job^ iu declin- 
ing industries are either being replaced by auto- 
mation or disappearing. Jobs in tlie manufacturing, 
farming, and private householdTrw vice sectors, 
which have high proportions of older workers, 
are declining most rapidly. 

Technology may adversely affect older work- 
5' potential to keep these jobs, but it is also likely 
iprove working conditions, promote safety, 
ancAexpand opportunities for other workers over 
45, Technology is creating new jobs in many in- 
dustrnes that currently have high proportions of 
older workers who can be retrained for these 
positions (e.g.; steel factory floor fore^nen have 
been trained to operate computerized control 
centers instead of supervising "from the floor'1. 
New service industry jobs and mor^ clerical jobs 
may offer secui ity to some older woi kers whose 
skills will remain in demand. And the possibility 
of doing today's jobs in tomorrow's "electronic 
collag[e" (the computer-based Office at home) may 
provfde opportunities^ for older vyorkers who 
want to work on a part-time or flex -time basis 
and/or obviate daily travel to work (cJerk typists 
and stockbrokers, for example). Nevertheless, 
older workers Avill need to compete with young- 
. er workers wno may seek similar flexibility in 
their job structures. The continuing influx of 
women into the labor force will intensi^this coiti- 
petition. 

Technology, can benefit older workers who 
have physical impairments. Assistive devices, 
computers, robots, and other workplace tech- 
nologies can compensate for waning physical 
strength; dexterity, eyesight, or hearing and can 
help improve employment prospects for those not 
ready for retirement. Workers of all ages can be 
protected by technologies that replace physic^ljy 
hazardotis jobs or those involving dangerous 
chemicals and mrfterials. There is evidence of 
long-term health hazards from certain dangerous 
jobs— hazards that are usually manifested in 
chronic conditions later in life* These health con- 
ditions are cited as reasons for early retirernent 
by a significant number of older retirees. Replac- 
ing these jobs and providing opportunities for 
other work are likely to help older workers who 
choose to remain in the labor force. . * 
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iiimiAiNi{V(; or oldi^i woiiki^hs 

Hoti aining orhdull vvoi ktu s will grow in in\|)()r- 
Uxnco. as changes orcur in the nature of johs and 
th(^ roniposition of th(* lahor force. Pew training 
(}r retraining opportunities Hre f urrently availahlc? 
to old(M' workers, esp<M;ially those with little edu- 
cation and in low-skilled occupations. This situa- 
tion is likely to change as the population age\s and 
fewer young workers are available for tlie work 
force. hidee(J, the demographic trend toward 
gr(^ater pi'oportk>ns of older workers may coin- 
cide nicely witl/the projected creation of new jobs 
in geriatric occupations^ such as geriatric serv- 
ice counselors and health i^^habilitation techni- 
cians. OtIuM projections indicate that the aging 
of th(^ ()opulation, combined witti the higher edu- 
cationfti levels of future older populations, will 
increase retraining opi)ortunities and the preva- 
l(Mice of second and third careers in a person's 
lifetiim*. Retraining could then be far more com- 
mon and a repeated element in the^ives of rnost 
workers, regardless of age- 

Wth(^r types of technological changes will influ 
ence the number of persons who choose to retire 
into a liealtUy and economically secure future. 
Curient changes in the workplace, in pension 
planningTopportunities, in health prbmotion; in 
the home, and in the management of chronic con- 
ditions later in life may support a continued trend 
toward early retirement. In 1983, 17 percent of 
men over G5 were still in the labor force, com- 
par^»d with almost 50 percent in 1950; for women 
in that age group, the cljange was from 10 per- 
cent in 1950 to 8 percent in 1983 (less dramatic 
reductions occurred for men over 55, but an in- 
croiiso from 27 to 42 percent occurred for women 
aged 55 to 64 during the same peripd). If these 
retirement trends continue and life expectancy 
imp! ovenHMits accelei ate as in the reqent past, the 
falling ratio of workers to retirees will place evep- 
greater pressures on the Social 'Security system. 

In sum, technology can both hinder and en- 
hance the ability of the older worker to continue 
working. Although present circumstances do not 
warrant inmiediate large-scale concern, the fu- 
ture growth of technology and its effects on work- 
ers will nt^ed scrutiny by policymakers to improve 
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[hi) quality of worklif(^ and provide job security 
for adult work(M\s who wish to rtMuain in th(^ labor 
force as long as possible. Adequate income main- 
tenance must also be targeted for congressional^ 
oversight, on the assimiption that retirement pat- 
<« terns, whether voluntaiy or involuntary, will con- 
tinue* at their current level. 

As is the case with medical advances, acceler- 
ating technological change is most evident in the 
workplace. Although-})rojections abound regard- 
ing the changing naturerof the occupational struc- 
ture during the next 15 years, there is very little 
accurate information available on either current 
or potential impacts on older Workers. Moreover, 
little information exists on whether older work- 
ers are, in fact, displaced by technology or wheth- 
er certain technologies instead enhance their em-^ 
ployment opportunities. More research is needed 
on the functional capabilities of older wprkers and 
the pr^ciSe reasons for the retirement decision. 
Informed policy will require specific data on the 
relationship between older workers' attitudes anijl 
their actual employment behavior, including the 
role of factors such as flex-time and part-time 
work opportunities, possibilities for retraining, 
amount of retirpment income expected, social 
characteristics, and technological applications in 
the work environment (i.e., the workplace or the 
home). . 

^ The following questions reflect some of the^^ 
immediate concerns that arise for congressional 
i"6v!ew about technological impacts on older 
workers: 

• Should Congress encourage the use of as-^ 
sistive devices and electronic technologies in 
the workplace to enable older workers with 
physical limitations who wish to remain in 
the work force to do so? 

• Should Congress devote Federal resources 
i» . and proviBte incentives to the" private sector 

to retrain older workers for needed skills? 

• How might Congress respond to the desires 
of some pider retired persoms for alternative 
work options such as flex-^time, part-time, and 
electmnic cottage emplo}^ment opportunities? 
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Conclusion 



V 

This review of the relationship between tech- 
nology and aging has stressed the importance of 
functional ability and the vitality of older Ameri- 
cans for maintaining their independence, maxi> 
mizing their options, and improving their quality 
of life. The ongoing'aging of the U.S. population 
is likely to increase the demand for long-term care 
and the need fdv increased assistance as the grow- 
ing proportion of those over 75 face a combina- 
tion of incapacitating and largely unavoidable in- 
firmities. Some existing technologies can mitigate 
i these problems and others may arise to prevent 
or delay their onset. 

Technology has also been the major factor in 
the growth of the older population and its in- 
creased longevity. The morjality rates of alL 
elderly subgroups have entered a new era of ac- 
celerated improvement, indicating even greater 
gains in numbers tban had been anticipated, 
/rechnology can respond to these trehds by pro- 
viding knowledge and ways to apply that knowl- 
edge in the workplace, the home, the health care 
setting, and the community to enhance the well- 



being of the elderly. At the same time, the swif^ 
pace of technological change poses new challenges 
to society in responding to the effects of such 
change. Among the challenges are: 
•I , 

♦ continual adaptation and retraining for new 
skills in the workplace; 

♦ providing home environments that promote 
functional independence; 

♦ encouraging greater involvement of individ- 
uals in their own health maintenance; 

♦ assuringjlhat those in need of assistance and 
supportive sendees are appropriately served; 
and 

♦ utilizing the many resources of older 
Americans. ^ 

It is clear that a major challenge into the 21st 
*>5entory will be the maintenance of the health and 
functional ability of the^lder population^ particu- 
larly as the proportions in the oldest a^es rise to 
unprecedented levels. In so doing, society will 
share the countless benefits that a healthy and 
vital older population can contribute. 
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Introduction: Technological Change 
and the Older U.S. Population 



Introduction 



Technology,, in conjunction with economic, de^ 
rnographic, and Social factors, affectsihe nature, 
impact, and course of social change. It plays, and 
will continue to playj[[ pivotal role in the aging 
of the U.S. population. The myriad approaches 
io untltnstanding the inreractive nature of tech- 
nological, demographic, social, economic, and po- 
litical processes are often one-dimensional or nar- 
rowly focused, yielding parochial conclusions that 
take inadequate account of Hhe effects that dif- 
ferent variables have on each other.' 

* Approaches tb technology 

^ In this I eport technology is viewed as comple^ 
< and varied, notWif^ in how it evolves, but in how 
it is^plie(1*tO'Srifci^al problems and goals. The 
bi^d scope of technology is exemjilified by de- 
scr^tions of its different forms,^^u^l^ as "hard'^ 
QT^'soft," and 'high'/ 6r "low." It*c^ be a process 

/flSbft technology) such as Research and the devel- 
opment of new knovi^ledg^jtor products (hard 
technology) >such as sophistiGatfed new medicalf in- 
struments and-^ngical procedures— which are 
also high tech^olo^^r simple in -home assistive 
devices and gadgets, w^Jiich are low technology. 
Technology can,Joi: example, be manifested in 
the ways in which healtii^i^ are organized 
or nAw implenjpnts^and ^vices created and uti- 

Jizpd.Mn this report, the term technology encom- 

^passes each of these levels, types, and applications 
of knowledge to solving problehis and accomplish- 

' ing tasks. 

The relationship between. technological change 
and the welfare of society involves de^ions ati^out 



'Another view 1^ piwldcxl by physleWn and educator Lewis Thorn* 
as. wiuj has pix)|K)sed a ihr^ level paradigm of technology: 1) non- 
t(K:linolugy; such as |xjrst)na) supportive care services for depend- 
ent peiTions; 2) halfway technology, such as devices that conijxjnsate 
for disalhlities (c.^ . hearing aids, pacemakorsr wheelchairs); and 3) 
decish'e technology, such as basic reh^rch and science. 



vJhat in fact constitutes a problem.^ Because these 
decisions include judgments about u^hat is "good," 
the development of knowledge and its technol^- 
ical applications not only arise fjpm cultural 
values but are tliemselves social^institutions. Mod- 
technology surpasses that of earlier periods 
in its power, scope, and pace of change. Its sbcN 
etal consequences are thvis bjpcoming bath more 
profound and more pei^asive, intensifying the ixy\^ 
portance of understanding and anticipating t(^h% 
nological impact and change. , 

f ^ 

Aging and technolgji 



The interaction between technology and society 
presents both opportunities and challenges to irf- 
dividuals and social institutions. Will technologi- 
cal change enhance the abilit^ of qldei^ persons 
to wd^k or to perfoi^ dail^ activities of Iwing, 
or will it instead limit their qapacity to be self- 
sufficient? The rapid growth' in numbers of oldei> 
Americans is focusing increased attention on the 
social and economic cosf& or benefits of technol- 
ogy for the elderly, and for ^ci^ as a whole. 

New types of hoi^jipg urutfl"^mdtheir design 
i?^ay minimize or exacerbate the difficulties faced 
by older in(|ivid'uals who are fuactionally irrj- 
paired. Improved biomedical teqhriologies » treat 
acute illnesses will present new'^neslions about 
the value of life and the choic^es made about liv- 
ing and dying. Advances in health care that re- 
duce the incidence of chronic disease ^e likely 
to require decisions about allocation of resource^ 
^nd whether access to healtnSSre services is a 
right or a privilege. The list of relevant issues is 
long and complex, but it is clear th^ none of these 
changes 1s independent of the others. *^ 

^ discussing the^ ctilturaJ aspects W technology and its use in 
solving problems, economist John Galbralth defined technolo^ as 



X 



( 



the "systematic application of scietitific or other orgaixized knowl- 
edge to practical tasks" (8). 
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During this century, the application of technol- 
ogies in the workplace, the home/ the hospital, 
and the environment has led to great improve- 
ments in life expectancy and health across all age 
groups, particularly the youngest. Most recently, 
medical and other technologies have accelerated 
the improvement of life expectancy ^Smong the 
oldest age groups. Technological developments 
have also improved contraceptive efficiency, con- 
tributing to the notab^vlow birth rates of the 
4970s. The annual fertility rate of American 
women aged 15 to 44 was lower during the last 
decade than in any previous period.' 

In combination; these changes in fertility and 
mortality will hasten the ^gin^ of the American 
..population during tlMfnext few decac^ps. Dii^iing 
the last 20 years the ^pulation aged and over 
hiAs grown twice us fast as the population urider 
65. The pace of techndlogical change accelerated 
dramatically during this period, r^^ising innumer- 
able Questions aboul^e interaction of technol- 
ogy wuh the growing older population. 

This assessment recognizes that technology in- 
volves the development of knowledge and its^p- . 
plication to issues of aging in a variety of contexts, 
such as: 



^FertiiUy rtitos measure the fi-equency ot Hvc births wfiUiin a given 
population, such as "ni^inbor of live births per 1,000 wqinen aged 
15 to 44." Those rdlos do not account for stillbirths and abor|dd 
pregnancies, whether induced or spontaneous. 

*l\\e aging of the |)opulaiioii means an increasing proportion of 
the total population in the older (over 65) relative to the younger 
(unde?Hv5) ages. It is ajso measured by median age, the age at which 
50 percent of the population is older and 50 percent is yopnger. 



• the biology or chbrnistiy laboratory, where 
new biotechnologies may enhance under- 
standing of cellular aging and 'disease 
proces^s; 

• the health^.care setting, where new diagnos^ 
tic and treatment methods may prolong in^ 

. creqsing numbei^ of lives;' 

• the workplace, where euiciency and produc^ 
tivity are new cljallenges for adult workers 
and for policymakers concerned with theii" 

^ physical, economic, and psychological well- 
being/ 

• the home, where functional independence is 
likely to be enhanced by new devices, infor- 
mationlechnologies, and differently orga- 

, , nized lon^-term care I5ervice delivery sys- 
tems; and / 

• the communify,, wherp public servict^s, trans- 
portation systems, infoimation technologies, 
and long-term care programs m<^ enhance^ 
functional ability, or promote disease preven- 
tion, health promotion, and expanded options 
in daily living. 

An examination of each of these broadly de- 
fined contexts led to the idientifigation of issues ^ 
that are of Feder^al concern in budgetaiy, regu- 
latory, and oversight activities. Options that cor- 
/ respond to these issues, which will grow in im- 
portance 'as the elderly become a larger pro- 
portion of the U.S. population, are presented for 
congressional review. 



Organization of the report 



Major areaB of concern V 

Four major areas were selected for attention 
in this assessment. Their importance, both direct 
and indirect, is evident in e}«isting Federal policy, 
programs, regulations, and ^budgetary activities 
related to older Americans, These areas are: 

chronic conflitions and bioitaedical i^esearch; 
• functional impairment and long-term care; 
, • housing and. the living environment; and 
emplby^ient and the workplace » 



It should be noted that iX^s assessment does not 
% focus on acute JUness apaJts treatment in the 
elderly^ which would cbnsiderably expand its 
^ scope. Treatment of acute illness has already re- 
ceived extensive study, including qther OTA 
V ^assessments of medical technologies am acute 
health car^.' This amessment concentrates on 
^ chronic health conditions^ biological factors^ and 



r 



The OTA Healtli Program has published a series of case studies 
and t0phnical memoranda on specific medical technologies for acute 
4illnes9j22). 
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furfetional inipairnicnttt ot thv. elderly iNM^aiise of 
(heir growing significance (o the independence 
of older personN and their ability to carry on var- 
' iouB activities in the workplace; the home; and 
the community. Some of ihcsc areas are dis- 
ciissful ill this cliaplor; many more are includetl • 
^iii Ihe cliapfers Thai follow. 

The lahle of coiileiits for Uiis i eporl indicales 
the breadth of subjocls covered in llie four gen- 
<M al subject areas cilcd. Kacli chapter deals with 
llui implications of technology and aging in a par- 
ticular are<i. General themes include organization, 
financing, efficacy; nygulalion, safety, quality, edu- 
calion. awd reseai ch/riie congmssional issues and 
()pti6ns tlial conclude each chapter reflecl many 
of these iheines (e,g.; the efficacy of medications 
for (he el(l(M ly . the organization of long-term care, 
aiitt ihe quality of housing and ils design for the 
el(Jei1y). Areas for additional research are fden-^ 
tified sepai aurly. Studies on Uie socioecQnomic, 
attiludinal, behavioral; and oj^her social scientific 
.cliara(Aei istics of the older population are not em- 
phasized in tlie research priority sections unless 
they liav(^ a direct Ix^iring on questions i elaled 
lo l<H:liiU)logicaI change. 

(lluipter topics were* chosen in rrisponso to con- 
gressional requests and upon the advice of tlie 
project 's Advisory Panel . The intent of this assess- 



ment is not to provide a comprehensive review 
of all aspects of t()ohnolog\' and aging, but i alhcr 
to examine the most important technological fac- 
tors related to the physical and mental health sta- 
tus—and independence— of the older [)opulation. 

Appendixes ai e included to pi ovide detailed 
data and background informatioii for several im- 
portant areas, including morbidity and mortality, 
labor force participation, and biotechnology. The 
appendixes amplify information that is provided 
in the chapters. 

'! he following section i eviews the demographic 
p[ienomenon known as the aging of the Ameri- 
can population. It discusses the changing cliar- 
acteristics of the older population and major 
trends in mortality and morbidity. Technological 
change and its relevance to these trqnds is as- 
sessed in relation to the report's four general sub- 
ject areas, which give rise to key policy issues. 

When^ appropriate, the experiences of other 
Western industrialized countries with similar 
charact(M istics are cited as instructive models that 
may sugg^^st possible policy options for the United 
States. Detailed comparisons of aging and public 
policy in these nations are; however, not included 
in this assessment. 



Demographic backgk'ound 

Oefinitions 

Ihese (hifinitions aie central to discussion of 
the demogi aphic aging of the American popula- 
tion and the future implications of current trends 
.in U.S. population giowth and change. 

A<^ilNG /VND THK AGED 

For purposes of this report, the elderly are de- ^ 
fin(jd as all persons aged 65 and over (or "over 
(>5"). Although BS'is a chr^iological definition of 
\hv. onset of old age, there isf no scientific "marker" 
of old age. In the United /tates and mo§t West- 
ern industrialized countipes, 65 years is the age 
of eligibility for full retirement income benefits. 
Some countries vary in this regard. In Japan the 



eligibility age for women is 55 and for men is 60; 
in Noi way neither men nor women become eligi- 
ble foi^ full benefits iKitil age 67. Age 65 was estab- 
lished as the eligibility age for full So^l Security 
b(jnefits at the U.S. retirement program's incep- 
tion in 1935/ 



'7 

tani t 



It is im|3ortanl to note, however/ tha] aging is 
a gradual biological process that differs among 
individuals; people do not suddenly "^ecbme old" 
at 65. ^mleed; the older population tends to be 



"A^o (i5 has a liiploi ical basis; for oxainple, it was iisod by Ger- 
inany^^Cliancollor Bismarck in iho lalo l{Mh coi1liii*y lo oslablisli 
oligibilitv for military ptinsioiis Altliougli tlieCMiaiicoJIor lived past 
80. ono Of liis iiUontioiis appo^ii s lo liavo^hetjn to limit the number 
of pr^tision buiy^nriaritvs in an «ra vvhon average life oxpeclancy at 
\)\v\h was loss than 4.') years. 
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more, rather (han XeHS, heterogeneous in its 
social; political/ econou]^; health/ and other 
characteristics than thoselmder 6S. A chrono- 
logically based label Is convenient for defining 
population groups, but is a poor descriptor of 
biological function or need for various types of 
" assistance. Fiirtl^er ainbigiiily ivS seen in the dif - 
ferent agechtei ia for the "elderly" in f'edera! pro- 
grams and pnl)Iic slaliiles. Federal housing assist - 
^ anfre progi^ams for tlie elderly use agcTlBixvvhile 
programs under the Older Americans Aiit are 
available to those 60 and over. I he Internal Rov- 
eiuie Service allows an elderly.credil on personal 
income taxes for Americ^is 65 and over, but the 
one-time ca|)ital gidns allowance from the sale of 
a primary residence is available to anyone over 
55. I he Age Discrimination in Employment Act 
(ADEA) protects workers 40 and over; although ^ 
- no inference is made that woi kers in their 40s^ 
arc "old: "1 bus, soci'al values and policy -relevant 
definitions concerning old age vary widely, and 
often depend on the iSvSues, programs, needs, and 
constituents involved. 

" rhe aged" as a group must be distinguished 
from "aging" as a process that varies both in dif- 
ferent species and across subgroups within the 
same sjH-cies, fhe gruat variation in average life 
expectancies /fc/os.s Species is illustrated by the 
fact that mice live an average of 3 years and hu- 
mans an average of 74 years. There is growing . 
Evidence that aging and the iVidence of diseases 
associated with age also vary within species. 
! hf^se differences ak e associate d with genetic fac*^ 
tors, biological differences, eriviijpnmental influ- 
ences, and, for humans, ;50cioeoonomic status. Fo< 
example, average life expectancies at birth Vahj 
^from as low as 45 in some developing countries 
(Gambia, Niger, and Somalia) to as high as 76 in 
vSOme developed countries (Norway, Sweden, and 
Japan), hi the United States, the average life ex- 
pectancy at birth for a white female (78.7 years) 
is almost 12 years greater than for a black male 
(66.5 years), 7 

Given these variations, definitions of "the elderly" 
bavsod on chronological age^are artificial, Individ- 



'Diita on i'iu.\i\\ (\'itrgonnH^isod in lhivsrt?port*aro technically clif- 
fon»ntlal«l as "vvliito" ni "black ami oth(M' " Pot' convoniencc, "black" 
is usof! m \hv \vM, rathor thfin 'biw^k an(i other." 



ual variation wiltii^^^ach age group is great. Al- 
tMoii^h it is convemeiit and oificn necessary to 
lufb i^roRological ag[c (e.g.; in formulating pub- 
li(;jiolicy); such boj^darlcs must be usH with^ 
caution when m|kkig inferences ahout the 
elderly as a gr^p. BqIIi technology and aging 
c^fi affect individuals oi^ subgi^ups of the same 
chronological age differently, depending on such 
other factors as theii^ functional capabilities and 
the social or envimmmental characteristics that 
influence their interaction with society. 

Because the over-65 ^rdup is so heterogeneous, 
* some segments of thi^report identify those be- 
tween 65 and 74 as Ihe^oungold and those 75 
and over as the old old. \vhen^i is necessary to 
make still ?iner distinctions, persons over 85 are 
referi ed to as the very old. In certain policy- 
related issues, such as older workers' employment 
and the ADEA, the ^elderly" can also include those 
40 to J)4; these exceptions to the report's basic 
definition Jfere noted as they occur. 

rhe aging^^of ii^^opulation is a gradual process^ 
in ^"hich Uie proportions of adults and elderly in- 
CI ease wliile the proportions of children and ado- 
lescents decrease. Thils results in a rise in the me- 
dian age (i.e., the age at which 50 percent of the 
total population is older and 50 percent is young- 
er). Aging occurs when fertility rates decline or 
remain constant, vyhile mortality rates remain 
constant or improve, especially at the older^ages, 

COHORT V. PErIoD DATA* 

In discussing population aging anddemographic 
trends, two main types of data can be utilized: 
period data and cohort data. Period, or 'cross- 
sectional," data describe variables or events that / 
occpr across a population within a specified time 
period. Cohort data, by contrast, follow the ex- 
periences of a particular population group over 
a long time period. The major difference is that 
period data present a "snapshot" of different age 
groups in a short time period or at onj^^oint in 
time, while cohort data provide a Jnetime pic- 
ture' of a particular group over many yeai s (see 
ttg. 5). J ^ ; 

The mdst useful cohort in' demography is the 
"bii^tlij^ohoit"— ^ group of individuals bom witliin 
a certain time period, usually a calendar year or 
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Figure 5.— 8chematfclRepres«ntatlon Cohort Data and Period Data 
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NOTE~^lrih cohort data describe the events exJ^rJenced over lime by a group born in the same year(8). I.e.. Rs the group "ages"; period data de$^frt>e the events across age 
groups at one point in lime ' 

SOURCE Office of Technology Assessment 




a 5 -year interval.* The experiences of this birth 
cohort ain be followed" through its lifetime. Each 
birth cohort experiences a set of events over time 
that 4s characteristic of its aging and the histori- 
cal period during which this aging occurs, the 
consequeix:es of which are called "cohort effects," 

Cohort cinalysis is important in gerontological 
study because it measures change withirr a group 
oyer time, as in panel or longitudinal studies. Be- 
cause actual birth cohort data are not, readily 
availabjejor long time periods, age-specific cross- 
sectional data Qver many years are often used to 
approximate the cohort experience. But they do 
not provide comparable information. ^ 

Most events iip a f^tpulation are influenced by 
both cohprt and period effects. For example, the 



Tor (».X4iMipl(\ poi\s()ns agc>tl 64 in 1984 belong to the 1920 btrlh 
coliort 'A l)irlh rtrWHl can niso be dcjfined for a longer poriod of 
tinnv For example, tlx? 1915-19 birtb cohort was aged .61 to 65 in 



educational attainment of t^e elderly in 1980 is 
largely a result of the educational attainment of 
the pre-1915 birth cohorts during their ' school- 
age yeai^." Successive birth cohorts had higher 
levels of education (a period effect). As the cohorts 
aged and became part of the future elderly pop- 
ulation, the average level of the tptal older popula- 
tion's educational attainment increased. In this 
way; earlier period effects are'^combined with 
the aging of the birth cohorts to yield new cross- 
sectional data at a later time* For example, from 
1970 to 1980 the proportion of persons over 65 
who had completed 1 or more years of high 
school increased sharply from 30 to more than 
50 percent. This hirge change was primaril/'due 
to the cohort effect of a more highly educated 
gr6up aged 55 to 64 who had entered the over^ 
65 category by 1980.^ ' 



*rhc difforeixjc between cohort and period effects is Ulusti aled 
by more detatlal comparison of llic/data on pdiicationVil attainmonl. 
In 1970 only 30 4)erccnt of all oersons over 65 had completed 1 
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For certaifi jiiiiV^oS; cross sectional and cohort 
data arc combineWo create "synthetics cohorta/' 
which are hypothoticiU groups that substitute for 
real birth coj^orts. A synthetic cohort is created 
by using crosjis-sectional demographic data and ap- 
plying them ito a birth cohort over its future life- 
time. These fiypothetical cohorts are the basis for 
the most conimonly used life expectancy ^bles. 
Synti^etic cohorts "^arej essential because a real 
cohort's mortality experience jreqiiires observa- 
tions dating back 100 years, and such data are 
not generajfly available. The fertility and mortal- 
ity characteristics orsynUietic cohorts are the 
basis for ir^ost population projections developed 
by Federal agencies he role of these character- 
istics in ci'fiating synthetic cohorts is an impor- 
tant factor in evaluatin^projections of the future 
* elderly population. 

Denwgjraphic projections of the 
elderli^ population 

The t\yo major U.S. national population projec- 
tions arjt! provided by the Bureau of the Census 
and by the Sociab^ecurity Administration (SSA). 
The SSA prj^)jections are primarily used for future 
planniijig of the Social Security system and its long- 
term financing obligations. The Census Bureau 
projecj/tions include all age, sex, ai>d race sub- 
groups of the total population and are the most 
commonly used population forecasts. The word 
"forecast" is used intentionally to emojhasize that 
demographic projections are not pi'edictions. 



(continued from p :i7) 

or iiiuiT yiMTs ot sriiool, compared vvitli 5? |)orcenl of ifiosc 
25 lex 64. By Ihn .siirvivore of lh« l970ix)horl of persons over 
(i5 liaci bw!Oim! the ovpi -75 group. In 1980, 28 pendent of lliose over 
75 liad 1 or moro yoars of high school. Ik^causo nmsl person^ do 
not add to llu!ir IbrmaJ education after age 30— miicb less after age 
(i5--tho ediirational level of this elderly cohort'' did not chaise as 
It aged during the 1970*80 decade, ilie cohort offecl protluced a 
slight decrease in 1980 in the proportion of those over 65 wilh 1 
or nioi-e years of high school (probably due to bias in educational 
level of the cohort vsurviyore or a ^tiitislical arlifacl). 
^ Period (i.e., cros8-sei:tional) data jwwide different information. 
By 1980 more than 50 percent of all persons over 65 had completed 
1 or mon* yeai^s of high school, an increase of 20 |)ercentage points 
foi' that age gi\)up between 1JJ70 and 1980. The major reason for 
this increase in the /wriVxi rate was the mov|»ment of the cohort 
agcHi 55 to tM in 1970 into the nvor-es category in 19dd. *I1io younger 
age group bi oliglit with it notably higher educational attainuient 
levels, ther(;l)y Increasing the average for tlie new over*65 group 
in 1980 (i.e., not the same blrjj^ cohort). ^ , ^ ' 



■ \ 

Projections are developed in tliree "series'' that 
differ acconding to tlie' basic demographic as- . 
sumptions used to create the synthetic cohorts 
tliat forpi the "new " populations. The three series 
use loW; middle, and high estimates of^ach type 
ol age-specific vital rate for 1-year hirth cohorts 
(called the cohort component method'"). 

The accuracy of demographic projections has 
improved during the last few decades witli the 
application of more sophisticated methodologies. 
The most recent projections use the latest popula- 
tion base from the final cpimtsdf the 1980 census, 
revised by estimates of the population as of July 
1, 1981 (see table 1). In general, the middle-series 
assumptions are considered the most likely to oc- 
cur, and the low and high assumptions define a 
reasonable rate of error amund the middle series. 
Each of these components will vary from expec- 
tations because o^ unpredictable cultural, eco- 
nomic, and biological fac^oFs. ^^^^ 

Thd ^past predictive component- is fertility, 
which is rnost likely to be influenced by^exoge-^ 
nous factors (e.g., economic conditions, govern- 
ment policy), tx) be controlled by personal choicgj 
and to be influenced by the adequacy of contra-" 
ceptive methods. The "baby boom" following 
WoHjlgWar 11 was not projected for the 1945-60 
period, either in tenns of the birth rate or the 
number of years duiing whicji fertility remained 
high. Nor was the precipitous decline in fertility 
since the early 1960s expected. Both of these fer- 
tility trends have an impact on the short- ancf long- 
term changes in the aging of the population. 

Mortality is less difficult. to estimate^ barring no 
ma]Ov short-term deviations |n age-, race-, and sex- 
specific trends in death rates. However, recent 
changes in health and medical care technologies 
have added an element of uncertainty to age-spe- 
cific mortality rates for cohort projections. As- 
sumptions about changes In age-specific death 
.rates have been lower than reality in most pro- 
jections during the past 30 years (19). The imprec- 
edented increases in life expectancy at the oldest 

^'Hlie "cohort componont motfiod" soparatnly projects ago-fipecific ^ 
fertility, morlalify; and immigration rates for each 1-yoar birth 
coliort, using ttie itireo alternative levels of each demographic com- 
ponent. These "scenarios" are then played oiit over the reniaining 
lifetioie of each birth cohort to yield the projections for future 
decades. 
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Tabit 1. —Growth of tK« Population Aged' 55 and Over, by Selaoted Ag« Groups, 1900-2050 (numb«iYin thoutandt) 

Total population, ^ 

all ages 55 years^and over 55 to 64 years 65 to 3:4 years 75 to 84 years 85 years and over 

Year Numt>er Percent Number Percent Number Percent Number Percent Number Percent ^umber Percent 

1900...... 76.303' 100% 7,093 9.3% 4,a09 5.3% 2,189 ' 2.9% 772 1.0% 123 0.2% 

1910. 91.972 'IpO 9,004 9.8 5,(fe4 5.5 2,793 3.0 ^ 989 1.1 167 0.2 

1920 105,711 100 11,465 10.8 6,532 62 3,4^ ' 3.3 1,259 1.2 210 0.2 

1930 122,775 100 15,031 12.2 8,397 6.8 4,721 3.8 1,641 1.3 272 0.2 

1940 131.669 AOO 19,591 14.9 10,572. ' 8.0 6,375 4.8 / 2,278 1.7 ' 365 0.3 

t950>. .. ... 150.697 100 25,565 17.0 13,295 8.8 8,415 . 5.6 / 3,278 2.2 ' 577 0.4 

1960 179,323 100 ' 32,132 1 7.9 15,572 " 8.7 10,997 6.1/ 4,633 2,6' 929 0.5 

1970 203,302 100 38,588 ^ 190 18,608 9.2 12,447 6.1 6,124 3.0 1,409 0.7 

1980 226,505 100 47,2f44 20.9 21,700 9.6 ^ 15,578 6.9 ^ 7,727 3.4 2,240 .1.0 

1990 249,731 100 52,889 • 21.2 21,090 8.4 18,054 ' 7.2 10,284 4.1 3,461 1.4 

2000 :*7,990 100 68,816 21.9 ~ 23,779 8.9 17,693 6.6 12,207 4.6 5,136 1.9 

2010 283,141 10Q 74,097 26.2 ^ 3^,828 12.3 . .20,^79 7.2 12,172 4.3 6,818 2.4 

2020 296,339 100 91,629 30.9 40,243 13.6 29,769 10.0 14,280 4.8 7,337 2.5 

2030...... 304,330 100 M,310 32.3 33,965 11.2 34,416 11.3 • 21,128 , 6.9 8,8P1 2.9 

2040 307,952 100 101,307 32.9 34,664 11.3 29,168 9.5 , 24,529 8.0 ' 12,946 4.2 

2050 308,866 100 1^4,337 33^8 37,276 12.1 30,022 ■ 9.7 I 20,976^ 6.8 J6,063 5.2. 

SOURCES: U.S. Bur«*u of th« C«n«u«. "Amtrica In Traniltlon: An Aging Society." Cumnt Population l^tportt, S«r1«i P-23, No: 128, S«pt*inb«r 10t3; bM« dtta from U.S. Burtau 
Cmituaua of Population, 1900-1M0 •ncl1»ro|«ctlon8 ot the Population ot th« United States: 1982 to 20S0 (Advance Report), Cumnt Population (^»p6TtB, Series P-2S, Ho. 922, 

are bised on ^Iddle-tertes Msumptlone. ^ . 



65 ypars and over 
Number Percent 



3,084 
3,950 
4,933 
6,634 
9,019 
12,270 
16,e 
19,J 

31,78 
35,03 
39,269 
51,386 
64,345 
66,643 
67,061 



4.0% 

4.3 

4.7 

5.4 

6.8, 

8.1 

9.2 

9.8 
11.3/. 
12.7 
13.1 
13.9 
17.* 

2i:i 

21.6 
.21.7 * 



of ttte Ceniui, Dacannlal 

Octot>er 1982. Profeotlons 
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ages during t/ie 1970s were not anticipated in pro- 
joclioiis during dial tinie/»' 

Net immigration figures tend to be most easily 
estimated, given the relationship of iminigrati\)n 
rates to Federal policy, quotas, and registration 
procedures. However, immigration rate assump- 
tions, do not take account of the high annual total 
of undocume/ited immigrants who enter the 
United Statet^-Kslifriates of their numbers vary 
greatly because no ar\?«rate data are available. 

These factors illusti ate the need for qautipn in 
the use and interpretation of population projeJc- 
tions. The longer the interval covered by a pro- 
jection, the greatei- the degree of uncertainty and 
error in the estimates. Each successive year fol- 
lowing the decennial census compounds the in- 
accuracy of the estimates for the basic popula- 
tions in the projections. Projections of the 
numbers of older people are more reliable than 
thoae that yield percentage figures; percentages 

" - ■ yV n • 

> V ^ "1*^ pi<H:!ions hasiHl on Wm iix:n?as(JiI rales of (JtJcline in age^iieclfir 
>>fnor!aliiy rates for the older |H)i)uIation sul)groups (by age, race. 

jS^and se,\) during the 1968 77 period yield a total older population 
in 2000 ihat is allnost A million persons imm> than was officially 
projected by tlvt Census Bureau in 1977— an underestimate of morcj 
than 10 pm cnt I he nuwt rccunt official projections liavc Jx?en ad- 
justed u[)\vard to account for this dramatic change. 



depend on the number of persons in every other 
age ^up; which depend largely on fertility 4 
trends over time (the leiyt predictable variable 
for projections). 

Projections of e\(\e\ \y households ai^ oven less 
reliable; because household formation and size 
are influenced by factors such as marital status, 
income, health; extended family sli uctui e^ tax pol- 
. icy; and other variables that are themselves dif- 
ficult to project: A final source of potential inac- 
cui|icy in projections is the base population (or 
baseline data) from which future cohorts are de- 
veloped. As shown in chapter 9; for example; the 
1979 estimates of tenure (i.e., owners v, renters) • 
for elderly households were very different from 
the totals enumerated by the 1980 census. 

1 aking these caveats into considerafion, the^ol- 
lowing section reviews the demogra|^ic trends 
th^t have had the greatest influence on the aging 
of the U.S. population; and looks at curreijj^o- 
jections of the older population. ^-'^'^^^^/'^ 



^^New houseliold pmjections bas(Kl on 1980 census counts have 
not been officially genc?rated: because th(? most recent official pro- 
ject ions-<^i.s(> 1978 estimates from the Current Population Survov, 
the pol(?ntial for erior remains strong. 



Demographic trends 



Among the population changes experienced by 
the United States during this century has been 
unprecedented growth in the number and pro- 
portion of older Americans. Demographic aging/ 
its changing pace, and the technological factors 
that have both ci eated it and responded toil point 
to substantial challenges and opportunities for 
American society. Improved understanding of 
these trends is important in enabling both the 
public and private s*Bctors to anticipate and thus 
respond appropriately to the needs of future co- 
horts of elders and to benefit from the resources 
theV possess. v 

1 he most*s|gnificant demographic trends are: 

• rapid gi owth of the over -65 population dui - 
ing most of this century and its continued 
high rate of growth during the next 50 years 



(the aging of the baby boom generation, re- 
sulting in the "elderly boom" during 2010 to 
2025); 

• changes in life expectancy at birth and at the 
older ages, especially the mosf recent in- 
creases in the rate of improvement for the 
very old; and 

• aging of the older population itself, with the 
fastest rates of growth among the oldest sub- 
groups (sometimes referred to as an "aging 
implosion"). 

The growth of the older population 

- In 1900 only 4 percent of the total U.S. popula- 
tion was over 65. By 1980 this proportion had 
risen to 11.2 percent and the number of older 
Americans exceeded 25 i^on (see table 1). In 
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1983 the eldci ly p()f)ulalioii was estimated to have 
siii pass^Hl 27 million, and to account for 1 I B pei ^ 
cent o( tlie total. I he growing proportion of older 
persons has boosted tJie median age sigi^ifieantly 
in less than three generations— from just under 
23 years in 1900 to bver 30 by 1980. 

This gi'owth in the number and propoi tion of 
the elderly is expected to continue, but at a slowei^ 
pace, through the end of the century. The most 
recent projections indicate that the ranks of the 
elderly will inci'ease by at least 30peix:ent by the 
year 2000, When they will constitute more than 
13 percei\t of the total population. By recent 
standaixls, this projected growth is relatively 
small, due lai'g(^ly to the effect of the small birth 
cohorts and rt^latively high infimt mortality rates, 
during the Depression and World War 11 period 
of 1925-45. Both of these factors will limit the 
numbei^ of older p(?i sons in future decades (when 
net immigration is held constant).' 

The effect of the baby boom birth cohorts on 
the futuix^ older population will be felt after 2010; 
when Americans elderly boom begins. By 2020, 
the elderljt population is expected to exceed 51 
million ana to account for rrtore than 17 percent 
of the Nation's population. The projected in- 
crease in numbers of older Americans between 
2010 ami 2020— more than 12 million— is only 
slightly le^s than the number of those expected 
to join the over-65 population during the entire 
30.year period from 1980 to 2010 (see table 1). 

Changes in average life expectancy 

During most of this century, gains in the life 
expectancy of Americans have occurred because 
of improvements in pu151ic sanitation, hygiene, 
control of infectious diseiises, prenatal maternal 
and postnatal infant care^ and, since the 1940s, 
antil)iotics. These improy^nents have sharply re- 
duced infant mortality, which began to fall in the 
early 1930s, resulting in higher survival !\itios foi' 
successive birth cohorts. 



" l lirsr pi'ojrctiHi li^iiros nro l)as«l on Ihe most recent iiiicldio 
stM Hvs assumptions: 1.9 total births \ic.r woman hy 1985 and coiV; 
slant ihorral tpi'; lilo (^xiM^rtancy at hirth inc:roasing to almost 80 yoars 
lor whites by 2050 and for blacks by 2080; arnl net annual imoiigi a- 
lion of ^.'ifMHKl persons-, 



Only 41 percent .of infants born in 1900 sur- 
viv(;d to ixMch age G5; by 1980 this pi oportion 
had risen to more than three-fourths."^ In 1900, 
average life expectancy at birth was 47.3 years; 
those who reached 65 could expect to live another 
11.9 years. By 1983, average liffj expectancy at 
birth had increased by more than 27 yeai s— to 
74.7. The change In life expectancy at age 65/ 
however, has been far less impressive for most 
of this century. In IBBSTthls figure was just 16.8 
years, on average, for those aged 65— an increa^ 
of only 4.9 years since 1900. 

More notable \s the recency of the increase Jn 
iif^ expectancy at older ages. The average life ex- 
pectancy of those aged 65 in 1950 was 13.9 
years— only 2yeliits higher than in 1900, reflect- 
ing anjmprovem^t of only 17| percent during 
the enflrins^^f-cei^^ (see table 2). Since 1950, 
A however, the, feo/respqliding figure has already 
risen by 2.9 years (to 16,8 for 1983), a 20-percent 
improvement in just 33 years. Yet this dramatic 
improvement in*old age survivorship masks still 
more recent advances in dge-specific mortality. 
Of the 2.9 years gained since 1950, 1.6 years 
were added .between 1970 and 1983. Ihis in- 
crease is the largest change ever recorded In life 
expectancy at qge 66 In such a short period of 
time— more than one-half of the total gain since 
1950 occurred in the Iftst 13 ypars of this 33-year 
period. 

H 

Tlie ^ging of ttie oldet population 

■I 

This improvement occurred at the same time 
that the older population itself was aging, most 
notably since .la^. The growth of 'the very old 
population coincides with improvements in med- 
ical technologies, especially lifesaving measures 
in acute care (e.g., coronary hypas^ surgery and 
cardiac pacemakers) and life-sustaining technol- 
ogies (e.g.; diagriosis and treatment of hyperten- 
sion). The survival of increasing proportions^ to 
the very old ages also coincides with the estab- 
lishment of the Medicare program, which gave 
older people greatei^ access to medical technology. 



*Mnfimt niorlalily !uis dropixuJ sharply from 50 (J<?alhs per 1,000 
live bii'lhs of infants iindnr 1 year of age in 1935 to a raK^ of about 
1 1 in U)$2 i24). 
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Table 2.-Lif« Expectancy at Birth and tA Age 65, by Race and Sex, United States, Selected Ye4^1900-82 

(averag* numt>«r of years remaining) 



Age and year 



At birth: 

1900 

1950 

1960 

1970 

1980 

1981 

1982 

At age 65: 

1900 . 

1950 

1960 

1970 

1980 

1981 

1982 



Both 
sexes 



47.3 
68.2 
69.7 
70:8 
73.7 
74.1 
74.5 

11.9 
13.9 
14.3 
15.2 
16.4 
16.7 
16.8 



Total 



Male 



»46.3 
65.6 
66,6 
67.1 
70.0 
70.3 
70.8 

11.5 
12.8 
12.8 
13.1 
14.1 



Female 



46.3 
71.7 
73.1 
74.7 
77.5 
77.9 
78.2 

^2<2 
15.0 
15.8 
17.0 
18-3 



White 



Both 
sexes 



Male Female 



47.6 
69.1 
70.6 
71.7 
74.4 
74.7 
75.1 



14.4 
15.2 
16.5 



46.6 
66.5 
67.4 
68.0 
70.7- 

7i:o 

71.4 

11.5 
12.8 
12.9 
13.1 
14.2 



48.7 
72.2 
74.1 
75.6 
78.1 
78.5 
78.7 

12.2 
15.1 
15.9 
17.1 
18.5 



Black and other 



Both 
sexes 



Male 



33.0 
60.8 
63.6 
65.3 
69.5 
70.3 
70.9 



13.9 
14-9 
15.5 



32.5 
59.1 
61.1 
51.3 
65.3 
66.1 
66.5 

10.4 
12-5 
12.7 
13.2 
13.5 



Female 



33'.5 
6^.9 
66.3 
69.4 
73.6 
74.5 
75.2 

11-4 , 
14.5 
15.2^ 
16.4 



SOURCES N«llon» C«nl,r for He.llh Sl.llsllcs, HBllh: l^nllmJ Sf.fw. 19^. DHHS publication No. (PHS) 83-1232. Public Health Service (Washlnfllon. DC: U S Govern- 
ment Printino Office, 1982); and Annukl Summary of Births. Death*. Marriages, and Divorces: United States. 1082." Monthly VIII SUtlsllcs Raoort 3113 
DHHS publication No. 83-1120 (Octobar 1983) and 32:4, DHHS publication Supplement No. 83^1 120 (Hy.ttsvllle. MD: Public Health S^Au^^ IMS)! 



Table 3 shows the increasing proportion of 
tho.se over 85 in the total older population sinjce 
1960 and the expected growth of the very old 
population through 2020. In 1960 about 1 in 20 
older persons was over 85; by 1980 that propor- 
tion had grown to 1 in 11 (8.8 percent). During 
the same period the proportion aged 65' to 74 feU 
from 66 t0 61 percent of tlie total. Becaifce of the 
small Ijirth cohorts during the 1926-35^epres- 
sipn period; the 65 to 74 group is expected to be 
just one-half of the total older population at the 
Jiu n of the century, while those 75 (o 84 are likely 
^to constitute more than one-third of all elderly 
' persons, and those over 85 to reach their highest 
propoi t ion, close to 15 percent. 



Despitie the possibility of small ercprs in these 
projections/ the "implosion," or aging of the 

. older population itself; profnises to be as impor- 
tant as the sheer growth in total number of older 
persons. The positive and negative impacts on 

^ociety of the growth of this aging elderly popula- 
tion, brought about in large part by increasingly 
rapid technological change during the last half- 
century, will inevitably spawn additional new 
technologies. 

The dimensions of this dramatic transformation 
and its implications for society are not easily com- 
prehended. Recent changes in the age composi- 
tion of the older population tend to obscure .the 



Table 3.-Relatlve Distribution of the Population- Aged 65 and Over, by Selected Aae Qrouos 

V «fl«feled Years, 19fi0-2020« ^ *^ ' , 

Population age 65 and over Percent distribution by age grou p 
' Nun#gr ^ 

(in millTons) Percent 65-74 75-84 85 and ove r 

]^ ■ ■ 16.6 100% 66.4% 28.0% ~^ 5 6% 

j^980 25.5 100 • 61.0 30.2 8.8 

2000 V •• 35.1 100 50.5 - 34.8 14 7 

2020 -■ .i 51.4 • ' 100 57.9 27.8 14.3 

*Pro|actlons (or years J)00 and 2020 are b«s«d on middle-series assumptions. 

?OURCE; U.S^ Bureau of the Census, Projections of the Population of the United States: 1982-2090 (Advance Report), CumnI Popufllon Reports, Series P-25, No. 922, 

52 . 
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actual iiuprovoniLMU in eld(M ly survivoi ship when 
(lata dvv wpovivtl foi the older population as a 
\vlu)le. I his pi^oblern is avoided using age spe- 
( ifir, as well as age adjusted, death rates. 

Proiii 1940 to 1978 the aj^e-acljiisted death rate 
for the elderly deereased hy more than 37 per- 
cent— 1 1 percent more than indicated by unad- 
jifl^ted rates for the same period. Similai ly, age- 
adjusted death rates for older women and men 
d(H:i'eas(Hl hy gi eater proportions than indicated 
by the overall rate (5). These age-adjusted declines 
in mortality among the older age groups for both 
sex«\s are primarily due to the impi oved technol- 
ogies that iiiave conti ibuted to the growth of the 
v(m;v old nopirtation. 

VVluMi i/)lott(!d on an annual basis, elderly death 
I ales foivthe 1955-67 period form a plateau, with 
I (^lalively little change in real mortality rates (i.e, 
Hige -ad justed) in the older population. But during 
ihe 19^8-80 period; sharp reductions in elderly 
mortality rates occurred. Average annual reduc- 
tions in age-adjusted death rates for this period 
wv.vi) 1 .5 |)ercent for older males and 2,1 percent 
for older females. The nature of this recent trend 
ill rc^alpiortality decreases among the elderly is 
shown in figure 6. The post-1967 mortality^ 
declines among the elderly have been i^reater 
than for any previoits perloil in American his- 
tory, and suggest a new 6ra charac^terized by 
rontinuc^d c|ecreases in age-adjusted elderly 
death rates dii^ig die rest of the century (see 
also table 4), ^ 

Trends in life expectancy 
lyy 9ex and race 

Figure 7 shouts that sex differences in age-spe- 
cific life expectancy have become increasingly 
greater than racial differences since the 1930s. 
Life expectancy at birth for women has^ in- 



'\'\^«» adjusted d(»nK)^rapliic rales provide true irKiicaloi s nf.age- 
sp{?(:Hir i liiiiif^e, brraiwo tlicv control tor llic eflecls nf cliangos in 
population a^e Voiiiposition that can have a biasing cffoct on vital 
rale data over time llie ago-adjusted rat(?s for tvvosX)r nnore points 
in lime iuv din'ctly coniparuble. iMX^anse ihey indicat^vhat Iho rates 
woiihi he if the populaflcms had the same age commsition at those 
points in tini(* \1eas^ir(\s using age ailjiistcd rates in demogi aphy 
are llie same as mea^^tres using "constant dollars" in economic ro- 
seai'ch 1 he "Iwse yea^" for ;ige adjiiste<l rates is usually 30 to 40 
years earlier in order to show a definite titjnd over time. 



/ 



Figure 6.— Age-Adjusted Death Rates (or the 
Population Aged 65 and Over, by Sex, 
United States, 1940-80 




11940 1945 1950 1955 1960 1965 1970 1975 1980 

Year 

SOUf^CE U S Sena!e, Special Committee on Aging. Developments in Aging )983. 

Volume 1. Washington. DC. Feb 29, 1984. Based on unpubllshod tabula- 
tions by L Fingerhut. National Center for Heatlh Statistics 



creased far more rapidly than for men; the most 
dramatic improvements have been for black 
women; whose life expectancy at birth siir^ 
passed that ^of white men for the first tiihe in 
1967. Ihis demographic change began at the 
turn of the cdntury, when female survivorship 
rates started to improve more rapidly than male 
survivorship rates. In 1900 life expectancy at birth 
was distinguished by a great disparity between 
blacks and whites, rather than between the sexes, 
as shown in figure 7. By the 1930s the life expect- 
ancy of black women clearly began to accelerate 
relative to that of men of both races. By 1980 
black women's life expectancy approached that 
of white women, who have the highest level. As 
a whole, newborn girls can now expect to live, 
on avenige, 8 i/ears longer than newborn boys.^^ 

This life expectancy difference by sex is con- 
sistent with the rates in many industrialized 
countries, particularly those of Northern Europe. 
Xverage life expectancies at bii th in Denmark, 



*^Nole thai Wfc (ixp^clancy figilrcs arc derived from life table cal- 
culations that utilize age sptH^ific period deatk rates by race and sex. 
The life table "jKipulation" begins wjtb a synlbelic (or bypolbelical) 
birtb cohort wluise mortality experience ovtM' its entire? "future life- 
time" is based on cunvnt age-, sex-, and race-specific death rales. 
It is possible that th(\se rates for the synthetfc cohon overestimate 
the mortality (?xp(>rience of the r(»al birth cohort as it ag(?s during ^ 
the next 85 years, xhrniindeivstininting acXwM impix)vemenls in fu- 
ture life expectancy. 
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Table 4.— Average Annual Percent Change In Age-Adjusted Death Rates (or Persons Aged 65 and Oyer, 
by Sex and Age, United States, Selected Periods of Years, 1940-80 

Sex and A ge 1^0-54 1955-67 19^8-80 

♦Males: 

Age 65 and over' . : , -1.1% 0.2% -17% 

65-69 -0.7 0.1 r2.1 

70-74 - 1.0 0.2 ^-^'6 

75-79 -1.1 0.2 ^-1.7 

80-84 -1.3 . -0.4 --1-3 

85 and over -1.5 0.9 ^1.4 

' \ ' i \ 

Females: / * 

Age 65 and over« - 2.0 - - 1 .0 - 2.3 

65-69 -2.3 . -1.1 -2.3 

70-74 - . -2.2 -1.3 -2.1 

75-79 " -1.9 -1.2 . ^-6 

80-84 - 1.9 -1.1 ^.3 

85 and over .r. -1.3 j_ 00 —2.1' 

^Ago ad)u3te(J lo the UnMod States population aged 65 and over as of 1940, 

SOURCE: National Conter for Health Statistics. "Changes In Mortality Among the Elderly: United States, 1940-78.'* Supplement to i960: Vital and HealltrStaHsilcSr 
Soriea 3. No 229. DHHS ftubllcatlon No. (PHS) 84-1406a. Public Health Service (Washington. DC. U S. Government Printing Office. 1984), 



Figure 7.— Average Life Expectancy at Birth, 
by Race and Sex, United States, 1900-80 




1900 1910 1920 1930 1940 1950 1960 1970 1980 

Year 

SOURCE: National CeDler tor Health Statistics. Vital Statistics ofthfi United States. 

t980: Life Tables, vol. 11. sec 6. DHHS publication No. (PHS) 84-1164 
(Hyaitsvillo, MD- Public Health Service, May 1984). 



Swoden, Norway, the Netherlands, and other E;u- 
I opean countries are slightly higher Q^y 1.0 to 1.5^ 
years) than in the UniWM States, and have simi- 
lar differences in life expectancies by gender. But 
most of these industrialized countries-have life, 
expectancies at age 65— both average and for men* 
and women— that are either equal tg or slightly 
below those of the United States. This anomaly 
is partly explained by the older age structure of 
most bf those [European countries relative to that 
of the United States, as measured by median age 
or by the proportion of the total population over 



75.^^ The 8ex differences in life jupeetancy at 
birth suggest that the United States can expect 
continued discrepancy between the survival ra- 
tios of men and women/ even as the proportion 
of older women incigieases in future years. 

The sex- and race-specific changed in life expect- 
ancy during the last half -century have greatly af- 
fected the composition of the older populatiqn. 
By 1983 there were over 5 million more women 
than men over 65; a ratio of 3 older womep to 
every 2 older men. As recently as 1960 this ratio 
was 5 to 4. This discrepancy increases notiibly 
for the v^y old; among those over 85 there are 
almost 5 women for every 2 men (42 men for 
every 100 women). There ai^ no indications that 
this general pattern will change for the ensuing 
decades into the 21st century. 

Yet the rate at which women's life expectancy 
at birth and, in particular, at age 65 increases rel- 
ative/ to that for men is not expected to grow at 



'^rho proportions of |K3rsoiis over 75 in uiosl Norlhorn European 
conn trios range ftoni 0.5 to 2.3 percent lilglwr t!ian in the United 
Siatos, a doniograpliically largo difference. Hi^ior age-specific death 
rates at the oldest ages pai^jp explain the similarity in life expect- 
ancy at age 65 bet^'een the»e countries and the Dnited States. Ihit 
higher life expectancies ai^l^iith. despite the older age structures, 
indicate tliat botli female and male life expedancics nt ages under 
()5 ^re usually higher than in the United States. 
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llue same pace that it has for the last fpur dec- 
ades (14). As shown in table 2 and figure 8, the*^ 
1970-80 increases in life expectancy at age 65 have 
been only slightly lower for white men than for 
wliite womert, whife slightly higher for black men. 
In-general, older men and women are now ben- 
efiting similarly from the recent det^i eases in 
death rates from most causes of mortality; but 
fhe large sex differentials in life expectancy at 
birth and at age 65 remain. 

These ti ends in age-specific nfiorlality for both 
sexes indicate that more people will not only be 
living to older ages, but will also be living consid- 
erably longer after age 65 than ever before in the 
United States A vi.*}ual image of how the demo-, 

Flgur^ 8.— Average Life Expectancy at Age 

20 



18 



graphic structure of the U.S. population is ex- 
pected to change emphasizes the potential impact 
of these trends. Although not directly reprjgsent- 
ative of the most recent projections from which 
table 1 was developed, figure 9 presents a recent 
set of population pyramids**' based on projections 
Inade in 1980. The baseline data for the^ projec- 
tions assumed higher total fertility^rates, lower 



^''I^ojHilHtion pyrnmkKs am graphic roprosotUations of \hn m'.x and 
ago coniposiUon of a population, using tjitjior 1- or S yoaf' ago In- 
lorvaKs for each to ago 85 and Qvor. The diagram h called a pyr- 

' amid iMJcauso the structuro of most j)opulatioMs in eni lioi* periods 
clo.soly resomblcd the (apt*ring formof a pyramid, -with decreasing 

- numlmi's -and pmpoillonsin successivoly oldor age groups. The 
measure used for the horizontal axis can he either absolute num- 
hers, as- in fig. 9, or poicen|iiges of the total. » 

I ■ . ' 

65, by Race and Sex^ United States, 1900-80 
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SOURCE- Office ol Techtwiogy As»*8sment, bas*d on data from the Nallonal Center for Health Statistics, VIImI Statistics fit the United States, 
^ !980: Life Tables, vol. II, sec, 6. DHHS pub. No. (PHS) 84-1 104 (Hyattsvllle, MD; Public Health Service, May 1984). 
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Figure 9.— Population Pyramids, by Age and Sex, United States. 1960-2030 
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SOURCES: Adapted from ^- Botiv'j^^Amertca'^aby Qeneratlon: Tt>e Fateful Bulfle." PopuMon BulMtn, vol. 35. no: 1 (Population Reference BunJl, Inc.. Washington. DC; 1900); 1fleai«70; li S. BiirMU 
of the Cffltue /9^aS C»ft Unlt0<f8tgt.$$ummBfy,wo\. 1. PC(1>.B1. 1972.TaWe52: and 1960.2060: Special unpublished tabulHoAa pmpired 

by L. Bouvler for the Select Commleelon on Immigration and Refugae Policy, 1960. m m'^m-^vu 

^^^^ 1WO-206O projections assume a total fertility rate rtting to 2,0 births per woman by 1966 and constant thereafter; life expectancy at birth rising to 72.8 years for males and 82.9 years for femaleS by 
2060; net Immigration constant at 750,000 persons per year. • ^ 
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ulUaitxle life expGclandes,,ail|WllgKer levels of jiel 
immfgration than more recent projections. The 
aginj^^ of the populatiqna-w these pyramids, as 
depicted by tlie degree to which they become 
"squared" in ensuing decades, Ls /es.s.than the most 
recent projections would anticipate. They there- 
fore reflect 'the wininium aging that is expected 
t.() occiii' in the U.S. populaiion structure during 
the next 50 years. 

The ' vvif^ni^ the large baby boonv cohort in 
19(i() (ages \) l(> 9 in the pyramid) continues to ex- 
€^rt>ITs influence as it ages into the years 20T0-30. 
llW-tttjuaring of the population's structure is ac- 
companied by the rapid rate of growth in num- ^ 
bers of older women in successive decades. Even 
if morttflity rate i edUptions at the older ages be- 
come similar foi^ b(yth sexes in ensuing years, the 
current Jiigher survival ratios of women Qver 55, ' 
who presently outnumber men in this*age group 
by aln^ost 7 million, vyill produce higher numbers 
of surviving women for at least the next 30 to 40 

If'; % ' • 

Major causes of death old age 

^g^.h amatic pei c^mtage decreases in death rates 
fVaye been occurring in all plder age subgroups, 
as^hovyn in tabltv4. Indeed, persons reaching 85 
cah oxppct tp, live,' on average, beyond 92. As is 
true of mortality declinpa for the elderly in gen- 
oral^thc major contributor to these decreases in/ 
death rates of the very Sid has been-the age-spe- 
citic decline in cardiovascular deaths. As has been 
noted, there is- no clear evidence to explain these 
dramatic improvements among all older age 
groups, but the most likely factors include: 

' • recent technological advances in ttie care of 
acute illnesses that might otherwise have led 
to d€*ath; ^ ^ 

' • improved rrtonitoring and control of risk fac- 
tors such as high satura^ed fat and chol«6- 
^ terol diets, cigarette smoking, and hyperten- 
sion; and 

• ohaiiges in Icuig-term care of the chronically 
iHipaired, both in institutions and in the com- 
munity. . 

Underlying these newly emerging iniprove- 
merits iil life e^Xpectanqy at the older ages are je- 
cent d(>clines in age-specific mortality from aclte 



episodes of infectious diseases (e.g., pneumonia 
and influenza) and the major chronic diseases, es- 
pecially diseases of the heart and cerebi ovascular 
diise^ases (stroke). The^latter two disease cate- 
goi ies, plus malignant neoplavsms (cancers), cur- 
rently account for tln^ee out of every foui' deaths 
among the elderly,'^ an overall proportion that 
♦las remained unchanged since World War IL 
However, the relative proportion of deaths from 
each of the three leading causes of elderly mor- 
tality has changed over the last 30 years, in part 
explaining the recx^nt improvements in life expect- 
ancy at older ages. * - 

HKART DISEASE MORTALITY 

Coronary heart disease remains the Nation's 
leading cause of death, both among the elderly 
and in the total population. Although 46 percent 
of all deatlis among persons over 65 in 1980 were 
due to cardiovascular diseases, age-specific death 
rates from these causes have steadily declineB 
among the.elderly during the past three decades, 
particularly since 1970. Between 1970 and 1979; 
the death rate from heart disea^M^ for persons 65 
to 74 declined 22.7 percent— the most substan- 
tial decrease ever recorded in a decade for this 
disease category and this age group. For those 
75 to 84, the decrease was 14.5 percent; the over- 
85 age group'^had an 18.7-percent decrease dur- 
ing this same period. The relative risk of death 
from heart disease increases with age, even 
among tltfe elderly. In 1980, heart disease ac- 
counted for less tlian 41 percent of deaths for perr 
sops 65 to 74, but almost 49 pefcent of deaths 
among those over 85. 

1 he variations in heart disease mortality within 
these age groups by race and isex ai^fe rioted in ap- 
pendix A. In. general, proportional improvements 
have b6en highest for women and blacks> excfept 
for increases among blacks 75 to 84. 



'^tlaiistr of (tenth" data utilized by the National Cenlef for Health 
Statistics (NCHS) are based on information contair\ed in death ctjjjg^ 
tificatcs. In general, the cause of death in NCHS tabulation? itifl^s 
the undorlyii^g cause or event that led to cSeath;.' This cause may 
differ from the "Immediate" cause of death that {$ repoi ted on the 
death certificate (e.g., a (Jeath from a skull fracture due to an auto- 
mobile accident would usually be roportc»d as due to the accident^ 
rather than the skull fmctui^). In 10^ nearly 75 percent of alt deatli 
certificates listed more than CMp condition and 45 percent had four 
or more. Cause of (j^th ^at^^jonerally indicate the underlying con- 
dition, hut not th^complioiiting ones that may^ have conti^buted 
to the death*'(23). 



57 



riiere are no definitive explanations fpi: the 
heart divsea.^ mortality differences wit^rfn or be^ 
tween the racial groups. Siniilai^diffei'ences are 
also seen in otly^r causes of dei^ith and in mor- 
bidity rates. Some gerontological studies show 
that elderly blacks face the "double jeopardy ' of 
old age and minority status; the problems of aging 
are compounded for minorities by lifelong con- 
frontations with lower social, ec^^momic, psycho- 
logical; and physical health status. These disadvan- 
tagps are reflected in their greater incidence of 
rhronic and acute disease throughout life, 

rhe^se health and stx^.ial disadvantages disappt^ar 
only among the veiy-^rtcf, as shd[v\^n by lowei^ death 
rales by sex for blacks in the^ver-85 §roup. One 
hypothesis suggests a "leveling effect/' which re- 
duces race ^j^ifferences in health and functional 
ability at tlie oldest ages (18). Moi^ality differences 
chai^^ in the same manner; beyond age 75, 
'blacks have life expet:tan(;!es than whites 

(la/,^** For heart dis(jase mortality, this leveling ef- 
fect occurs beyond age 85. 

, CKHKBROVASt.lJI.AH DiSlilASE pflORTAIJTV 

(.ei ebiwascular disease (sti^^oke) is a n'^ajbr 
cause of death for the very old. Although pnly 
7 percent of deaths to persons aged 65 to 74 are 
duo tQ strokes, this proportion reaches 14 pei^- 
Cent foi^ those ^ver 85. However, remarkably 
high rates of dei^aseln deaths from strokes 
among the elderly occurred during the 1970s^ 
averaging 3 to S percent per year^ * 

Key factoi s in reducing death rates frjjini sti oke 
are ihcre*lsed awareness, diagndsis, monitoring, 
and control of hypertension and levels of sierum 
cholrfSterol. Recent reports from longitudinal 
suggest that improvements in diet, exer- 
, and other lifestyle habits also contribute to 
illing death rates from stroke (see ch. 4): 



^"Cmitioii is advisable in discussions of race differences in deajh 
ratos among llv elderly, especially the very old. Ago-reported data 
for blacks are likely to be less aceiirale Ihay for wtllilcs at the oldest 
ages, due in part to less accurate birth records /or older blacks. 
Heath raters lor older blacks'have been foutid to be undei^tatod. 
1 hiis, dilf(?rt»nc(?s in dat<^ on elderly mortality rales by race ai^ likely 
tn be artilirially greater than in reality (15). 



CANciiH i>ii»:ask mortaijtv • 

Cancers accounted for 19 pei cent of all deaths 
among die elderly in 1S)8()*^ Age-specific rates of 
this second leading cause of death among oldpr 
persons (and among the general population) have 
increased in recent years, priniarily due to a no- 
' table rise in the rates of lung c^Jtncft^ for older men 
and women of all races. In 1980 lung cancer 
among womeifaged 65 to 74 replaced breast can- 
cer as the leading cause of lemale cancer mor- 
tality. Older black men have the highest rates of 
death fmm cancer among those over 85, In con- 
IravSt, older black women have had lower oi^ very 
similar mortality rates firom all cancers* when 
compared with older white women, 

R«»cenl studies of racial differences in the inci- 
dence of specific types of cancers among the 
elderly from 1973 to 1978 show a leveling effect 
between race, age, anrMncidence of most cancers- 
among older men (leTNo clear pattern of can- 
cer incidence by race and age was discerned foi^ 
women. 

Although death raies from' cancer increase' by 
' age within the older population, the increases are 
small vvhen compiu ed with those for deaths due 
to heart disease. The likelihood lif dying from 
cancer decreases with age; although^26 percent 
of all deathjs^ among persons 65 to 74 in 1980 
. were due to cancer, this proportion sharply de- 
creases— to just 10 percent— among those over 
8l>. Ctlncer is far more likely to be a killer of the 
young -old than^ the very old. 

Future life span and prevalence of 
chronic diseases 

Because the elderly ai e becoming an ever-larger 
proportion of the U.S. population, their physical 
and mental health status is an increasingly impor- 
tant concern. Although recent decreases in death 



*1*hc i>rop\)rlion of doalhs from ciinccr among persons over 65 
is lower Ihnn for Ihosc 45 16 G4. For Ihe 45 to 64 ^^ge group, the 
proportion of clonths from honrl diseaso is lower and the propor- 
tion of deaths from cancor is higher than for the"«Iderly. Among 
persons 25 to 44, accidents arej the major cause of (loath, followed 
by cancer and >\eart disease. 
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ratiMft from heart disease and stitike amoni^ older 
Aii.ierf<^aii8 have iisherecl in a nefV period of in* 
creased old*age longevity/ this quantitative in- 
crease jias not been matched by qualitative inv 
provements in the health status or functional 
abilities of the ohler population* 

Chronological age continues lo be directly asso- 
cialod with greater risk and incidence of most 
chronic (^iseUses and functional impairments. De^ 
spite ted wet ions in mortality rates from acute 
episodes of heart/lisease and stroke, the preva- 
lence of chronic conditions associated, with these 
and other diseases persists among the elderly. As 
population^ age, they face an increasing prev^a- 
Ichce of major mental disease? such as schizo- 
phrenia, affective disordeis, t)rain syndromes 
associated with senile brain disease (e.g., Alzheim- 
er diseasp) and arterbsclerosis, and ppilepsy . 1 bis 
trend has l)(;en called the ''rising pandemic of 
mental disorders and associated diseases" (11). 

Hessimistic reyjews of the pi^valence of men- 
tal diseases in a^ing populations may be accurate 
ui llie slwrt-term, but there is disagreement about 
their long-term persistence, their age of onset, 
new technologies that may alleviate or prevent 
them, and the consequences tliat can be expected 
at older ages in future decades (9), 

There is general agi*eement that although no- 
table life expectancy improvements shoulc^ be 
achieved during the next two generations'^ there 
is an upper limit for human longevity (1,12), based 
on the belief that most types of human cells havp 
an internally determined limit to the numbed 9f 
times they can reproduce (10). Some theorists ac- 
cordingly suggelh that mortality is not necessarily 
linked to disease and that future technologies to . 
control or eliminate disease will not yield an ever- 
increasing or even a major increasejn human life 
span." 



* US important lo distinf^iiLsli holwecn^tjio tonus "life span" and 
"life e.xpectanry," wliicli are sonictinios confused in discussioiui ro- 
^aiding Ionge\ity Ufo span is best doscribcd as tho biological up- . 
per age linnt llyit any niomber of a species could possibly roacli. 
Current estimates^ suggest a human life span'of 110 to 115 years, 
^s explained eai lier in this cbapter, life exikK:tancy is a statistical 
nuMsun' iif the i»xpiHied average number of years to bo livcf] for 
differont subgroups of a population. For oxainple, life exptjcttincy 
at birth In IfH^'d was 74.7 years; for black males it was 65.2 years, 
wWlo for white' females it ^as 78.8 years. These two different 
constructs should not be used interchangeably. 



Other researchers estimate that the control or 
elimination of all major chronic diseasCvS could 
produce a 20-year increase in life exp(K:tancy be- 
fore biological liniits on longevity take effect (10), 
As the 'ideal curve" in figure 10 indicates, this 
scenario presents a maximum life expectancy at 
birth of no more than 86 years, because most of 
what has been called "p'reiijature death" from 
chronic diseases has already been eliminated. The 
largcjjdecitjases between 1970 and 1979 in older 
age mortiility are sometimes \^iewed as the begin- 
ning of the fiivil "era"'of impi ovement in life ex- 
pectancy, whether at birth or at age 65. 



Figure 10.^Pa«t, Current, and Projected Ideal 
Survival Curves for the Population, Uolted States, 
Selected Years, 1900-t60 
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Scenarios of llio future dso offer varying in- 
terpretations of the biUKlen of chronic disease in 
the older population. One holds that although 
chronic disease incidence may increase, the aver- 
^ ago age at onset of these diseases and their disabl- 
ing effects will increase faster than will life ex- 
pectancy, p^^oclucing a 'cortipi^jssion of morbidity" 
in which the average period of chronic disease 
and disability in old age will Be less* than current 
levels. People would be ill or impaired for shorter 
periods of time Ixifortrbiological senescence led 
to death (7). ; ^ J . / 

Another scencjrio projects longer average peri- 
ods of disability and chronic illness in the future, , 
^ baspd on the assumption that, recent lifesaving 
and other health care technologies have had a 
gixuiter impact on iQngevity than on the incidence 
of chronic disease: Increases in life expectancy 
would be accompani^^ by considei\ibly longer pe- 
riods of ill health and disability (9). 

Still other nKxiels of aging fiiyi no clear evidence 
of an /ibsolute limit on the longevity of human 
cells or on their ability to reproduce. Proponents 
of this view fe(?l that ail deaths are due either to 
accidents or disiease, rather than to biological se- 
nescence (12). Mopi tevtewH of available data in- 
dicate that recent advances in life expectancy a| 
the oldest ^es are due to technolo^cal adv|ritu^ 
in the diagnosis and treatment of chronic dis- 
eases and that the potential is hi^h for further 
improvement in longevity from the control of 
chronic diseases. 

The experience of other countries with higher 
life expectancies, where the incidence and prev- 
alei^ce of the major killer diseases are ilotably dif- 
ferent, is instructive. For example; Japan has a 
higher average life expectancy at birth than the 
United States (76.3 years as compare^ with 74.7), 
due in large part to niuch lower heart disease in- 
cidence and attendant mortality rates. But thie ma- 
jor cause of death in Japan is stroke, which is 
ranked third in the United States. If Japan, were 
to reduce its incidence of stroke to a level simi- 
lar to that of the United States, additional years 
would be added to already higli Japanese life ex- 
pectancy. Similarly, if the United States could de- 
crease its inCidenc^^rcISWheart disease to Japanese ' 
levels, even greater increases in American life ex' 
pectancy*could be achieved. 



If senescence rather than diseases were in fact 
a major killer, life expectaifey at the oldest ages 
would not be showing such great improvement. 
Reductions in the rate of aging of cells, as dem- 
onstrated in nonhuman clinical and cellular stud- 
ies, could pOwSsibly delay \he age of onset of chron- 
ic disease as Well as significantly increase life 
expectancy (21). If future technologies reduce 
the rate of human cdlular agings then significant 
increases in human life expectailcj^ and life span 
could occur with no corresponding increase in 
the period of morbidity among the elderly (26). 

/ ^ome researchei^ hold that we are on the thresh- 
old of niajor gains in human life expectancy be- 
cause of prospects for identifying specific genes 
related to longevity^' (30). New technologies may 
yield methods for improving the efficiency of the 
immune system. One method would control the 
problepfi of autoimmunity, in which the body's 
immune system attacks the "good" cells along with 
the "bad." Another approach contends that ac-- 
cumulated damage to DNA, the message center 
of the cell, results in decreased rate^ of DNA re- 
pair as humans age. New meth9ds ^nd technolo- 
gies for improvtn^^U^ DNA reMrff rate for longer 
periods of time may/^ome-^^earchers suggest, 
be a major step toward increased longevity. An- 
otlier possible Tife span extension method is the 
nutritional restriction diet. Current studies on 
mice indicate that the rate of aging can be re- 
duced and life span increased in mice tliat i eceive^ 
carefully restricted diets. The application of tech- 
nologies such as antioxidant and membrane 
stabilization processes^ altering neuroendocrine 
hormone balance by hypophysectomy (surgical 
alteration or removal of the pituitary gland), or 
drug therapy have also been hypothesized as life 
extension methods (3). - 

Some theorists suggest that combinations of 
tvi^o or ihore of these proposed technologies can 
yield Tgh to 30-year Increases in life span during 
the next generation. Recent work in these areas 
of life span extension and changes in rate of agiiig 
is provocative, but fails to answer questions about 
the application of animal study results to humans. 



*K)iie example in humans is a part of llio sixth chmmosoine thai 
is coiisidored tiw center of the immune system. It is known as the 
major histocoiVi))atibility complex and is being studied to undei^tand 
its relationship to rates of celhilar aging and immune functioning. 
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The long-term effects of applying such methods 
to humans remain unknown. Other questions 
concern the time pei iod in which such applica- 
tions or their effects, if any, could ocAir for 
human populations. 

Recent data indicate that t^e age of onuet and 
the prevalence of chronic conditions ampng the 
elderly have not changed in accord with recent 
increases in average life expectancy at ^e'65 

(2,1 7). Because there is as yet no way to prevent 
* (or affectively treat or cure) major chronic dis- 
eases such as osteoai thritis and Alzheimer dis- 
ease, there is little reason to postulate declining 
incidence of these disabling conditions among 
elderly coliorts in the near future (see ch. 3). And 
as the older population ages in ensuing decades, 
the prevalence of these conditions could also rise. 

' Contrasting views hold that the data do not ac- 
curately account for today's healthier behaviors 
among portions of the younger population, as sug- 



gested by data on pne subgroup of young per- 
sons that show lower blood pressure, serum cho- 
lesterol, and cigarette consumption levels than 
their parents' generation (4). Proponents of this 
belief argue that if healthy behaviors were en- 
couraged among all age groups, healthier future 
cohorts of elderly persons would resqlt (6). 

Investigation of th^implications of these behav- 
iors for their p()mble long-term effects orj health 
(e.g., heart conditions Or osteoarthritis) and func? 
tional ability (e.g., Alzheimer disease) is in its In- 
fancy (see ch. 4). But if proj^ted gains iiji life 
span and/or average life expectancy were to be 
achieved within one generation/ the^e dramatic 
changes ^uld take place just as the baby boom 
cohort ''comes of age" as thp elderly boom of the 
2010-^ period. Tlie implicatidhs of this possibil- 
ity are pizcg^und in terms of both added produc- 
tivity among the elderly and increasec^deniands 
on sociewl resources. 



Implications of chronic disease and disability 



These emerging technological and demographic 
trends have important and vaiying implications 
lor Federal policies rielated to the provision of 
health ^are, social services, long-term care, and 
income supports to the elderly. The demand for 
these types of supports ^nd the resources and 
capabilities that increased numbers ^f older per^ 
sons contribute to society will depend on the na- 
ture of the population aging proceto and the pe- 
riod of inorbidity that can be expected. Addition- 
al impacts from these changes in technology and 
aging will involve the marital ^status> living ar- 
rangements, extended family size^ work and re- 
tirement patterns, and other characteristics of fu- 
ture elderly populations characteifized by higher 
life expectancies. 

Given current indications, the following char- 
acteristics and consequences of an aging Ameri- 
can population and anticipated technological 
change are likbly to dominate Feder*al aging pol- 
icy debates for the short-term future to the turn 
of the century: . <^ , • 
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the growing prevalence in the older popula- 
tion of certain chronic physical and mental 
conditions, and functional impairments re- 
suiting from them, especially among the very 
old; . ^ . 
in contras\^to the predominance pf the cur-»^ 
rent acute)care medical model, .a growing 
need to develop appropriate programs to 
care for persons with chrdnic conditions', in- 
cluding provisions for needed social as well\ 
as iiledical services; 

developing options dnd evaluating the rela- ^ 
tive costs, both public and private, fpr dif- 
ferent modes of long-terra care in different 
settiftgs; \ ^ 

questions regarding appropriate medications 
and evaluatidhs of their pof A|ye or negal^e 
effects on older persons; V\^W^ - ^^^-^ 
the possible ro\^ of healthier beH^^jp^in re- 
ducing the incidenci^r severity of^ronic 
condition«.4md maximizing >the quality ^nd 
productivity as well a3 length of life at older 
Ages; ^ 
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•Mliifc li^le of informal v, formal social, health; 
^ and itiedical supports in l esponding to ciir- 

• rwit ^uKf'fiitiire long4erm care needs of the ^ 
<;ld(^rly; ^ / 

• thctae«ti.for institiitionalizatiot/in coring for 
those Severely ill, highly deperifdent clde/ ly 
Ifnd disV)led pei\sons Wlio i tx^uire the highest 
levels 01^ 24-h6ur, skillet] nuising care; 
continuing pre^isure to contairr*the costs of 
medical, social, and lon^^rm caiv, services 

. while maintaining theinqifolity and acce'ssi- 
^^)ility for all pei sons;"^ 

• the increasing intei est in and development 
ot information technologies that can he^^ the 
elderly in self -health care and maintenance 
of functional ahility; 

e ability to respond to the preferences of 
most older pt^ople to live as independently 
as |X)ssible in comfortable, safe, convenient; 
andTSniiliai^ it^sidential settings for as l«ng 
a^Kissible; 

• a gmwing range of housing options aiid tech- 
nological choices that can respond to Uie de- 
sii'^s and needs of older pei^^ns with v^ous 
levels of fuiictional impahrnents to carry on y 
their daily activities; anth 

• the trends in labor forc^participation and 
functional status among the elderly and the 
potential foi^ woi kplace technologies to eitlrer 
displace, older workers or provide expanded 
opportunities for new (# continued em 
ployment . T 

An important challenge in relation to these 
issues is the need to recognize thfe heterogeneity 
of the older population in teiTTHj^the attitudes, 
preferences; social characteristics; health sta- 
tus of its members. It will also be important for 
Federal policy to carefully anticipate the grow- 
ing numbei s and proportions of older person's 
who will be most 'at risk" of chronic disease and 
related disabilities. These "at risk" individuals will 
either refluire^fistitutionalization or need some 
level of supportive health and social sei^ices in 
the community. 

The following vsection foctises on the relevance*' 
of fiealth, functional impairment; and the envi- 
roTiMKMit of the elderly to highlight the interde- 
pendent ijfepects of; these chai acterisftics and their 
inipcict on the lives of older Americans. Th^ other 



chapters of this i^iport present detailed informa- 



ioovon these areas. 



Severity of chronic conditions anil 
pattetrii^ of institntionalfzation 

s In 1^3'lhere weix^ more than 1.3,mitlion older 
Americans in nursing homes— 5 percent of the 
ovor-65 population.^^ This is twice the pi oportion 
^ eldeMy pei sons who lived in mirsing homes 
in 1960. This in^n^ease istargely^e to the aging 
of the older /poputetion itself and; in particular, 
to the pi:e\i^ence of ver^H w6men who are wid- 
owed. These women are^high risk of instftution- 
alization because they are most likely to live alone, 
to havQj(o informal s|ipport network; 'and vcxhe 
poor (i.e.; cligibjorfyip^edicaid remb^u seiiieiKfor 
nursing home care; see qlj^ ^^d^). If cvirrent ' 
age-specific trends persist/^^ater ratfes of institu- 
tionalization aniong the eldedj^ca^ be expected 
as the populatioii continues to age. At any one 
timC; alx)ut 10 percent of the over-75 population 
are institutionalized. More than 1 in 5 (23 percent) 
of those over ^ are in institutions * 

Recent projectiojiS; using revised 1977 baseline ' 
data; show an increase of 8» percent in the elderly 
nursingJwme population (to 2.2 niillion residg^rfs) 
by the year 2000. According to these projections; 
the -very old^ill becojfie an ever-growing por- 
tion of all olc^ persons in nursing homes (see 
fig. 11). By 2020; when the young-old cohort of 
the elderly boom is 65 to 74; there could be 3 mil- 
lion elderly ^ei sons in nursing homes ; more than 
one -half of whom would be over 85. tiy2040, as 
the eWerly boom cohorts reach thi?-vcry old 
a^es; the numbers olf nursing Kome residents 
could skyrocket to 5 million or liiore; three-fifths 
of whom would be tl^e very old. Revised esti- 
mates that reflect the niost recent aging trends 
would yield even higher numbers. 

The median enOy age of nursing home resi- 
dents has increased steadily since 1960 to the cur- 
rent age of 80. The median age of residents is 83. 
Although the young-old are largely able to avoid 
nift sing homes ; the growth of the old-old and 
their much higher risk of institutionalization will 



"Ptjrsons ovGT <55 account f(ir appmxhnaloly 85 |>eix;cni of all nurs- 
ing lionuj r(\si(lents, a figni e that has rhangeci little during Iho last 
iry yoars 
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^Igure 1 1 .— Projectfons of the Nursing Home Population Aged ^5 and Over, 

United States, 19*)-20S0 
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v* U S. Senate, Specl|il Committee on Agina, Developments in Aging: 19$3, Volume 1, Washington. DC, 
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ome Survey (1977), National Center for Health Statistics. ^ 
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on^rn in tuture years, 
^^re mental and phys- 
cr^f (»e^ prevalence 
[iseqf^s among the' very old de- 
ing that the aging ctf the older 
population ikintinues; a greater share of the total 
older pdpuliuion of the future can 6|^^xpectpd 
to require emien 1) full-time skilledt nursing 
care; primarily in institutions; or 2) increased 
custodial and other forms of long-term care in 
the. community. In fact, some estimates show 
that twice the number of persons now in nurs; 
ing homes are in need of some type of Idng-term 
care in the community (2). , 

One consideration for Federal policy Is the ex - ^ 
tent to which some proportion of this highly 
dependent population could be either equally or . 
Illftter cared for in a different residential setting. 
There is no consensus on the proportionof the 
institutionalized elderly who could be "released ' 
from nursing homes. Estimates of those who 
could receive alternative forms of care ravwho 
are considered unnecessarily instituticfl|^ed 
range fix)m none to more than^O percent, (29,32). 
The difflcuhites v^ith such estiiifates lie in the dil^ 
ferent assumptions that are made regarding the 



)pulati( 



institutional population's characteristics and the 
relationship of these characteristics to the types 
of Ccv|e required , There is ^ttle evidaice on which 
to bape estimates of the numbers ofKirrent nurs- 
' ing home residents who could be cared for in 
other settings, if^art because of a dearth of in- 
formation on altcffiative settind^^ncl types 'of for- 
mal loiii^-term care (see ch. j). 

Nonetheless, three tiategoiies of characteristics 
are the strongest predictors of nursing l\ome res- 
idenc>f : 1) dependency in tpileting and eating, 2) 
jJepenidehcy in bathing and dressing, and 3) men- 
' tal disorders (31). These highly ihterrelated pre- 
dictors are particularly applicable for the very old 
and those who live alone, F6r example, the risk 
of mental oonfusioruncreases notably in the old- 
est agt^snand i^som^imes the, reason that indi- 
viduals «re,unahIeto feed, bathe, or dress them- 
selves. Estiftiates from national surveys and other 
sources ihdicatQ that/despHe the primary diag- 
nosis for admittWce, aboUt one-half of all elderly 
nursing home r^idents stiff ei; some degree of 
mental confusion. Othftr data Wlicaie that the de- « 
gree of dependency among hurting home ret^^ 
•^et^ts has increased, alqng >yith itii^dian age, ^n^ 



1960. 
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Chronic conditions among 

the community-dwelling elderly 

The community -dwelling elderly, who comprise 
95 percent of plder Americans, have a much low- 
er prevalence} of severe limitations and depend- 
ency than the institutionalized older population. 
In 198 1 tine most commonly reported chronic con- 
ditions foi^ this great majority of the older popula- 
tion were arthritis (46 percent), hypertension (37 
percent); hearing impairments (28 percent), and 
heart conditions (28 percent) (27). Although more 
f than 85 percent of the noninstitutionalized elderly 
reported one or more chronic conditions in var- 
ious surveys over the past 20 years, fewer than 
half of those who had such conditions reported 
any degree of activity limitation because of them 
(25). MoBt older persons thi^ continue to be in* 
dependent and active members of the' com- 
munity. 

Yet the extent of limitation among the elderly 
is notable when compared with othfer segments 
of the population, as shown in figure 12. Only 14 
percent of the total noninstitutionalized popula- 
tion in 1981 reported some form of activity limita- 
tion (4 percent were limited in a major activity 
such as work). AmOng those 45 to 64, the total 
proportion whose activities; were limited by 
^ chronic conditions was 24 percent. Both the prev- 
alence and tlie severity of chronic conditions and 
^ ,|iriM|r associated disabilities increase in old age. 
HBwer than one-third of those who are limite(} 




Ptioto cndft: Suii^n0 ^fr^urphy 



[lye anH, 

contributing memt>6rs In their community. 



Figure 12.— Limitation of Activity Due to Chronic 
Condlttone, by Degree of Limitation and Selected 
Age Groups, 1981 
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in the 45 to 64 age category are.unable to carry 
on a major activity, but among' those over 65, the 
proportion rises to almost t\\^ifths; among those 
over 75 the pft)portion exceeds two-fifths (see fig. 
12). Beyond age 85/ some 60 percent of the 
community-dwelling elderly report activity lim- 
itation from a chronic conoition and more than 
one-half of these persons are unable to carry on 
a major activity. 

The severity of physical and mentallimitations 
from chronic conditions is thus a critical prob- 
lem— for the elderly in general and the very old 
in particular. The sharp increase in prevalence 
of dysfunctions among the very old is especially 
noticeable for osteoarthritis^ he^rt conditions^ 
hearing and vision impairments^ and urinary 
incontinence. Technological applications that 
can eliminate or mitigate the inddeijice of either 
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the lyp^rlyinj^ chronic condhions or the limi- 
tations they present would yield major improve- 
mentB in preserving; the independence of older 
)>er8ons and their ability to fimctibn in the work* 
' place, at home, and in the community. 

Assistance for the functionally impaired who 
need help is provided by formal services, infor- 
mal care from ^mily and friends, or technologies 
in the homd. Chapters 7 and 9 provide detailed 
reviews of these subjects, which are briefly dis- 
cyjssed in the follo\y[ng section. 

Sociaeconomiip chk^acteristics and 
mntrces of assistance 

Coinciding with the growth of the old-old agd 
very old segments of the elderly population is the 
growl li in numbers of older Americans who live 
alone. This trend is almost entirely* tittribulable 
lo the increase in the number'of vQi y Oid surviv- 
ing women, hi 198^ne-half of all older women 
wor^/^idowed, compared with only 12 percent 
of m\ older men. These proportions rise signifi- 
cantly among those over 75— to 69 percent foi' 
women and 22 percent for men (see ch. 9). Con- 
versely, among all women over 75, only 22 per- 
cent were married and living with their spouse 
in 19»|?; for men, the correspCJnding figure was. 
70 percent. > 

A consequence of these differences is that wom- 
en over are far more likely to be living alon< 
than men— 45 percent of women as opposed to 
19 percent of men. These differences in marital 
status and living artiangementS/ coupled ivith 
oldertivomen's ^ater life expectancy; mean that 
very old womeff^ia^r more likely to Wvt alone 
and, therefore; are less likely to have informal 
assistance from a spouse or other person in the ^ 
home. By 1995 more than 55 percent of all 
elderly households are expected to consist of per- 
sons living alone or with nonrelatives; four-fifths 
of this population will be older women. 

These trends indicate that the elderly are likely 
to require a greater variety of housing types and 
living environments than exist today . Higher pro- 
j)ortions of single-person households, especially 
among the very old, are likely \^ increase the de- 
mand tor congregate types of housing, residential- 



cai e complexes, and life-care comnfimilies. The 
functional status of tlie growing older population 
and their need for assistance will influence this 
demand for more supportive types of living ar- 
langements. The abihty of som6 elderly sub- 
groups to pay for such environments and sup- 
port semces may be limited by low incomes. This 
is particularly relevant for the short-term future 
as increasing proportions of the elderly reach the 
oldest ages with little more than Social Security 
for their monthly incomes. 

Older women are clearly at greatest risk of pov- 
erty. Low rates of labor force participation among 
women 45 to 64 in previous decades, com- 
pounded by low average income levels of those 
women who were in the labor force, indicate that 
greater numbers of old-old and very old women 
are likely to have incomes below the Federal pov- 
erty level for the next two decades. In 1982, 14.6 
percent'of^ll oldei' persons were living below the 
poverty level. Twice as many older women who 
lived alone (28.7 percent) were in this category. 
Black ^women are especially vulnerable ih this re- 
gard. Almost one-half of all black women over 72' 
had incomes below the poverty level, \ rate five 
times that of their white male counterparts.^"^ 
Almost 70 pel cent of black women who live alone 
haVe incomes below the^poverty level (28). These 
differences are expected to persist for the re- 
mainder of this century. 

Certain older Americans in fact face "quadruple ^ 
jeopardy ' in terms of higher risks of chronic dis^ 
ease, functional impairment, poverty, and living 
alone— those who are: ifvery old, 2) v\jomen, 3) 
widowed, and 4) black. Thus, the burdens of old 
age are far greater amt)ng the very old, especially 
among women and minorities. Although these 
eldei'ly individuals are most likely to suffer im- 
pmrments from chronic conditions, they are least 
Bkely to have informal supports or the /esources 
to pay for formal care at home. And very old 
women who are widowed are a growing propor- 



^X)lcloi' woinon in genei al Jiave Social Security i^iirertient incomes 
ihat ait; considei ably towoi* than those of older men Women's tradi- 
tionally lower wages provide a much lower earnings base Tor cal- 
culation of Social Security itJtiremcnt income benefits. Very old black 
persons. pamicuhM ^y women, are highly likely td ttJceive only the 
minimum benefits. 
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tion of the older population. If these trends con- 
tinue, during ihe rest of this century a growing 
proportion of the older population in need of 
care is likely to rely on puhlicly subsidized 
sources of assistance, whether in fong-terni care 
institutions or ill^thejr own homes and the com- 
munity. 

The follov ^yy chapters review the range of age- 
related issv^PThat can be addressed by various 
tyjK^s^oTtet^hiiologies./Cost-effcx^tive technologies 
*that improve the healtli and functional status of, 
the elderly rhay help reduce the anticipated in-^ 
creases in per capita public and private health ex- 
penditures. Delaying, the onset of major chronic 
diseases and improving their treatment or pre- 
vention will gi eatly enhance the functional inde- 
pendence of the elderly, malj[fng their lives m^re 
productive and meaningful. Teehnologfcal acjap- 



- tations of the living environment can assist older 
pei^ons in adjusting to environmental demands, 
thereby prghioting their independence and safely 
in (he home and iijUie community. Longer years 
of life and new^1ecli\iologies for^the workplace 
could pHovidm)pportunities for some older per- 
sons to futfttl their de4ires for a longer worklife 
or for second and third careers. Otliers may 
choose to expand their leisure and rcdfeationdl 
acjiviti^s in retirement. ^ 

r 

.In combination, t|iese technological changes can 
enhance the well-being of older persons and max- 
imize their ability to remain independent and ac- 
^ live members of society. Ihe U.S. Congress and 
* I ederal Government could directly and indirectly 
assist in this effort. I hfe issues and optit^ns at the 
jpnd of ea#i ensuing chapter set forth some of the 
considerations for congressional review. 



chapter Z references 



lUireh, v., "What Limits the Life Span?''Popi;//J(/ojt 
and the New Biology, B. Benjamin, P. C^ox, and J. 
Perl (eds.) (Now York: Academic Press, 1974), pp. 
31-5(5. 

Butler, IL, "A Ceneralion at Risk/Vlc/ms the Boiwd 
[MArj. .luty /August 19^3. 

Cutler /H., "Life-Span, Kxtension/' Aging: Biology 
and B(^h:n'ior, J. McGaugh and S. Kiesler Teds.) 
(New Vork: Academic Press, 1981). 
Feinleib, M. "Changes in Life Expectancy since 
1900," CimilHtion, Supplement m,.S2:16-17, 1972. 
Fingei hut, 1.., "Changes in Mortality Among "the 
Kiderly, linitnd States, 194o 1978, ' Vital and Health 
Statistics, National Center for Health Statistics, 
Series 3, No. 22, DHHS publication No. (PHS) 892- 
1406 (Washington, DC: U.S. Governn\ent Printing 
Ofticf^, March W82). 

Pries, J-, riie Compression of Morbidity," Afi7b;jn/c 
Xfeniohal Fund Quarterly 6 l(3)>fl97-419. summer 
1983, 

Fries, J., "Aging, Natural Death, and the Compres- 
sion of Morbidity," N, Engl J. Med. 303(3):130-135, 
July' 1980. 

(iaibraith, J , The New Industrial St/ite, df^. ed. 
(Now York: New American Library, 1979). 
(Jruenberg, K., 'Xhe Failures of Success,'' Afi/ban/c 
Memorial nmd Quarterly 55(l):3-24, winter 1977. 



10. Hayflick, L., " The Limited In Vitro Lifetime of 
Human Diploid C^ell Strains," Experimental Cell Re- 
search 37:614-636, 1965. , ^ 

11. Kramer, M , ' The Rising Pandemic of Mental Dis- 
orders and A teQp ialed Chronic Diseases and Dis- 
abilities, ' /lc(tflWfc/iia(ijra Scandinavic^ vol. 62, 

■ Supplement ^^:382-397, 1980. 

12. Leaf, A., 'Long-Lived Populations: Exy^eme Old 
Age/' J. Am. Geriat. Sof^. 30(8):485-4^, 1982. 

13. Manton, K., "Changing Concept* of Moni?idity and 
Mortality in tljgC FWerly .Plif^latioci/' Milhank 
Memorial Func/Qu.urer/v ^60(2): 183-244, spring 
1982. " - 

14. Rose,.M.;*'The Kvohitioitiiry Route to Methuselah," 
New Sde/7(i5ry tol414):15-18, July'26, 1984. 

15. Rosenwaike, L, YaSfe, N., andSagi, I^yThe Recent 
Decline in Mortality of the tm^meriCgedi An Anal- 
ysis qf Statistical Data/'. Am. J. Pub. Hlth. 70(10): 
1074-f080, October 1980. 

16. Satariano, W., Albert, S., and Belle, ''Race, Age 
;ind Cancer Incidence: A Teat of Double Jeopardy," 
J. Gerontol 37(6):642-647, November 198^. 

17. Schneider, E., and Brody, J.,/'Aging, Natural Death, 
and the Compression of Morbidity: Another View," 
N. Engl^. Med. 309(14):854-856, October 1983. 

18. Shanas, E., "S^lf-Assessment of Physical Function: 
Wliite and Black Elderly in the United States, ' She- 



■1 



Ch. 2-~lntroductlon: Technological Change and thS^OIder.U.S. Population • 57 



and Confornncc un (Iw KpiiUuniohgy of Aging. S. 

t llayiios and M. ifMnleih Unls ) (Bothesda, Ml): Na- 

y tio\aUH:sli(ut(»s ol Heallli, publication No. 8()-M()J); 
July 1J)8()), pp. 26?)-285. 

1!). Si(»g(il, J., •lUn unv of Official National D(Miiographic 
P! oj(M tions/' report prepared for the Office of 
I fV.linology Ass(»ssinen(, contract No, 333 8300. 
OclolxM' 1983 

liO Si(^gol, J...'Keccnt and Prospective Demographic 
Trends for tlic^ Klderhy' Population and Some Im- 
pli( alions lor Health Care/'.Sero/if/ Con/e/'e/jce on 
the Epulrniiolug}' ot Aging, S. Haynes and M. Fein^ 
'leih (ecLs.) (HcMhosda, Mi): National Institutes of 
Health, publication No. 80-5)69. July 1980), pp. 
289-315. 

21. Strehl(M*. H , "linplicalioiis of Aging Research for 
Soci(My." Vrox vrdings oftim 58th Anniiai Meeting 
of the I'edemtion of American Societies for Hxper- 
imentnl Biologw li)74 34(1):5'8; 1975. 

22 I'.S. Congress, office of Technology Ass(\ssment; 
/l/;.s//v?cr.s of Oisc Studies in the Health 1 ethnol- 
ogy Case Study Series (Washington, DC: U.S. Gov- 
ernment Printing Office, November 1984). 

23. li S. Department of Health and Human Services, 
National Center for Health Statistics, "Advance Re- 

^ port of I'inal Mortality Statistics, K981/' Monthly 
Vital Statistics Report 33:3 Supplofiient, DHHS pub- 
lication No. (PHS) 84-1120 (Hyattsville, MD: Public 
H(>alth S^M vic(\ June 1984). 

24 [13 I)(^partmenl of Health and Human Services, 
National CenttM^ for Health Statistics, "Annual Sum- 
mary of Births, Deaths, MarriageS; and Divorces: 
United States, 1982/' Monthl;^ital Statistics Re- 
port 31:13, DHHS publicatioiTOo. (PHS) 83 1120 
(!|yattsvill(/ MD: Public HealtfT Service, October 
1983). A 



2.'^. U.S. Department of Health and iluniaii Services, 
National Center for H(»altli Statistics, "Current Ksti- 
mat(»s From the National Health Intorvievv Survey, 
United States, 1981, Vital and Health Statistics, 
Series 10. No. 14 1J)HHS publication No. (PHS) 83- 
1569 (Washington, DC: U.S. (Jov^Miinent Printing 
()ffic(\ Octol)er 1982). 

26. U.S. Senate, Committee on Finance, Subcommittee 
on Savings, Pensicms, and Investment Policy, 
'Trends in U.S. Life Expectancy," Heating, 98th 
Cong., 1st sess., July 15, 1983 (Washington, DC: 
U.S. Government Printing Office, 1983). 

27. U.S. Senate, Special Committee on Aging, J7^? ve/- 
opments in Aging: 4983, Volume!, 98th Cong., 2d 
sess. (Washington, DC: U.S. Govei nment Printing 

» Office, February 1984), p. 45. 

28. U.S. Senate, Special Committee on Agin^, ibid., pp. 
25-28. 

2!). U.S. Senat(\' Special Commiftee on Aging, "The Fed- 
(*ral State Fffort in Long TeiMii Care for Older 
Americans: Nursing Homes and 'Alternatives*,"' 
Hearing, 95th Cong., 1st sess., Aug. 30, 1978 (Wash- 
ington, DC;: U.S. Government Printing Office, 
1978). 

30. Walford, R., Maximum Life Span (New York:. W. 
W. Norton, 1983). 

31. Weissert, W., and vScanlon, W., "Determinants of 
Iniititutionalization of the Aged," Working Paper 
No. 14(^6 21 (Washington, IX::l he4Jrban Institute, 
November 1982). 

32. Weissert, W., "Innovative Approaches to Long- 
Term Cane and Their Evaluation," paper prepared 
for the Prdject HOPE and OTA Conference on the 
Impact of Tij^cbnology on Ljing l erm Care, Febru- 
ary 1983. • ' 



. • y Chapter 3 

Selected Chronic Conditions, 
Techniology, and Biomedical 

Research 



1> 



Contfcnls 



Ifih odiKiion ' . ti T 

I ){Mii('nlKi: S()( ia! I'lohlfnii. iV!(5cJi(*al ICnIgnia. 

and I V(l*M al fUirdcMi iVA 

( auscs and Hf(iv alf'iU (* . . . (i3 ' 

i jlccls tHi I'alicMils and -I lurir himilu^s IM 

f^inica! *nd St iiMUilic Hack'f^rouiuJ (M 

I cdtM-al Uoh^s Regarding DcnuMitia (JS 

Trinarv Incontincnci* . . - VA] 

!)('lir)ilinii,,Pr('val(Mi( (». and (!aus(\s 

. nl Iru onlin(Mi('(* ' 70 

i rcalnKMil , ' 72 

riu' ('ost nl li^conlirHMicr ^ 7(>* 

( onclnsinn ' . . 77 

llcai in/< hiipairnuMit-iii [he l'Jd(Mly ^ . 7H 

Ih pvalf'uct* * . . 78 

1 y|)(\\^uul (\'Uisi\s ol J hearing Loss 

Anuiiig dw» Rld(M'I\ : . . . . v . . 80 

' liu|>arl|<f?^'l((\u ing lni))airMu?nt 

I r(*iUi)uMii ol .Hc»aring Irupairrnenl . , 82*-] 

H)i* Sojf\'iro l)(*livoi'y »Sysleni 80 

l\udjp^ foi* I ioaliTKinl of llo<U iAg 

lmpainn(*nt.s 87 

I e(l(M*aI (iovoniincMit F'r ogranus lor th(^ 

Hearing Ii"!ipaii ed JClderly ^ 88 

Ostedai llu itis 89 

Millions and Fi^evalencO 90 

W lial is ()st(M)arthrAis ^. 90 

Hisk l-a( U)rs 91 . 

Diagnosis ; . . . . 91 

Pi*(^venli()n Disability and lYoalnu:nl . . .. 92 

C^naukery 94 

* Social Fa(^l()!\s 94 

()si(M)nor()sis . *^ 9fS ^ 

Inli^dnrlion 95 

MAgnitudo ol th(» Clinjcal and Social Pi'obloni '95 

Hiologx' and PhysicJIogy 96 



DiagJiosis » . . . . - 

IVealrnenl and IMcvc^ntion . . ^ 

Sununaiy ^ \ W 

Policy (oi' Basic. Bi6n.u!di( al Hese/nH:li ^. . . . . 
(:()ngi'(\ssional lloh* \{\ S'n|)norJing 

'Hese;n(^h on'7\g1^ng , . \ 

Hi?asc)ns l\)r Su|)|)oi ling niomedi(,;al 

.lles(;arcli on A^^f}^ .\ 

Knsourc(* Allova-tioniM^hd Decidcus VVhal 

(!onclnsion 

Congi (\ssTqnal Issues and ().J)tions 
, . Regarding Basic Bionx^dical B(\s(vn:ch . . 
-XihapUM: 3 HcHeronces f . 



5.X:ommoh Reversible^ Cansc^sA)!* Dejiienlia 

iu Types of Inconlinenee ' 

7/ri^ealin(Mils* lor Urinary InfJon|inence ... 
- 8. Causes of Conducliye and 8en|t)ri-Nevn al 
Hearing iinpairmenls . . , . 
9. Trealmcnils for Arthritis . 



13- Percent of Adults Ag(id iS to 74 

With Hearing Inipai] nient; by Frequency 
of Tone in the United States, 197>-75. . . 

14. Physiology of the. Human Ear ......... 

15. DiagjMm of Knee .loint 

Ij;. National Health R&D. 1-972 and 1982, 

as Related to Total R&D Cost ^ 

and Total Health Cost 

17 National Support for Health R&D' 

by Source, 1972-83 



97 
97 
J 00 
''lOO 

101 

'io:5 

105 
I 10 

t\\) 
:l 11 



' 66. 
71 

81 

92 



I 

79 
^0 
91 



!l02 
103 



A 




. ERIC 



b-9 



Chapter 3 



Selected Chroiiic Conditions; 
Technology; an.d Biomedical Research 



Introductioh 



■ Uiipi oved sanitation; health cai^, 6nvironmental 
protection, and greater afflqence all contribute 
io extending the average length of human life. 
Technology is essentia] element of each of the 
factors that improve health and extend life. Mod- 
ern sanitation methods, for example, are based 
on scientific evidence of their optential effective- 
ness and ibe technological innwation that makes 
the ti anspoi t and treatment or&^tVage affordable. 

^New medical technologies that extend life include 
the use of drugs to successfully treat hyperten- 
sion, thus reducing rtfiortality from heart disease, 
and stroke, and Sophisticated devices, like com- 
puter-assisted X-ray machines, that permit more 

.! rapid and specific diagnosis. 

The second half of the 20th century has seer^ 
a dramatic shift in the types of diseases afflict- 
ing people, especially in economically developed 
countries. The incidence of many infectious dis- 
eases has fallen sharply as sanitation has im 
proved and vaccines have been developed; many 
of the remaining infectious diseases cag be effec- 
tively trefated with antibiotics. Death j^tes from 
. diseases of the h^art and blood vessels have also 
begun to change tft a result of dfet, personal 
habits ; and improved health care. If trends con- 
tiriue, several pr^ctions can be made: 

• life expectant 'Ivill corftinue to rise, 

• diseases whose incidence rises with age will 
become more common, 

• environmental and dietary factors affecting 
health may become more important because 

• individuals will live through longer periods 
of exposure and have longei^ to develop symp- 
toms, and 

• new and unexpected medical syndromes may 
' appear. 

Each of these factors may boost the number of 
people affected with chronic health coiiditions. 



Dementia, arthritis, deafness, poor vision, and 
x)ther currently incurable ailments are likely to 
risQ in importance as death rates from vascular 
disease decline and the prevalence of various 
cancers shifts, (s^e app. A). There are four gen- 
eral sti ategies for dealing with chronic health con- 
ditions: ^ 

• treatment of acut^ episodes' of illness arising 
from underlying chronic illness; 

• long -term treatment or long-term ^jca re; 

• prevention; or 

• research to ^mproye ^diagnosis, treatment, 
and|preventi0n. 

Policies regarding each of these interventions, 
ejtcept routine medical cqre, are discussed else- 
wliere in this assessment. Medical care for acute, 
episodes of chronic illness and other aspects of 
hospital and ambulatory health care are discussed 
only briefly in this report because they are cov- 
ered in both OTA reports on Medicare and in. 
reports by other Federal agencies. Certain aspects 
of medical care, however^ are covered in chap- 
ter 8. . 

Long-term care is discussed in chapter 7 and 
preveritioii in chapter 4. Qucjptions regarding Fed- 
eral poljpy on biomedical re^arch on aging are 
addressed in the 'final sectioft ofjhis chapter. 

An important result of the rise of chronic dis- 
ease is the likely increase in prevalence of condi- 
tions that lack both cures and^means of preven- 
tion^ and that become more common with age, 
such as osteoarthritis and Alzheimer disease. T|e 
,shift from infectious to cardiovascular to other 
clironic conditions Jias followed a path of pro- 
gressively greater clinical ignorance: those dis- 
orders that are now becoming more common are 
those about which we knovy the least. We know 
far, more about the cause of tuberculosis than 
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about the causes of Alzheimer disease. The most 
cofiimon causes of death- and disability among 
Americans over 65 are reviewed* in chapters 1, 
2, 7, and in appendix A, which covers morbiditj' 
and mortality, 1 he conditions selected for special 
review by OTA staff and the advisory panel for 
this al^sessnient wt»re chosen on the basis of sev- 
era I criteria: ^ 

• the condition is chronic and persistent; 

• easily readable and curi ent summaries of the 
state of science and medicine regarding the 
condition are not readily available; 

• the elderly population is specifically affected 
due to severity or prevalence; 

• technology is relevant to correction of or 
compensation for the condition; 

• the condition contributes to the demand for 
, long-term care, in line with the emphasis of 

the current assessment; or 

• Congress has recently demonstrated a special 
interest in the condition. 

The conditions identified by OTA staff and advi- 
sory panel members as most meriting discussion 
were dementia, urinary incontinence, hearing im- 
pairment, osteoporosis, and osteoarthritis. Visual 
impairments, diabetes mellitus, certain cancers, 
liver disease, and chronic lung disorders were alscJ 
considered, but omitted due to limitations of , 
space, which also dictated that the reviews be suc- 
cinct and focused on policy. 

Dementia was selected because Alzheimer dis- 
ease and other dementing illfiesses will soon 
become overwhelming health problems unless 
means for^revention or treatment are found. 
These disuses are severe^ affect an important 
aspect of human function— mental ability— and 
are the most common determinants of need for 
long-term care. There are as yet no reliable or 
specific means of accurately diagnosiiig dement- 
ing disorders, although improvements have been 
rapid in recent years. Further, these disorders are . 
probably not single entities, but combinalions of 
related biit biologically disfinct diseases that have 
not yet been scientifically differentiated. The pol-^ 
icy options relating to Alzheimer djsease and de- 
mentia thus relate to long-term care for demented 
patients (see ch. 7) and to biomedical research. 
Although the ultimate solutions to dementing ill- 



ness must come fronj research, they are not likely 
to be achieved in the short term, and the prob- 
V lem of caring for demented patients for the final 
years of life cannot be avoided in the near 
future. 

Urinary incontinence is a common problem. It 
is a symptom of many neurological, endocnne, 
vascular, and urological diseases that can now be 
treated with technologies ranging from absorb- 
ent pads to sophisticated mechanical devices. Be- 
cause many of the relevant technologies ari just 
coming to fruition, incontinence will be far more 
effectively treated in the future. Discussion of the 
problem of incontinence centers on the subsjan^ 
tial delay ih bringing technology to bear on the 
problem, and on possible drawbacks of present 
technologies. Improvements in this ai ea could rev- 
olutionize nursing home care^ and permit fami- - 
lies to care for their incontinent dependents for 
longer periods before the patients become un- 
manageable, Even more important; grea^ im- 
provement can be made in individual patients' 
lives. 

Hearing impairments affect 24 percent of 
those 65 to 74 and almost 40 percent of those over 
75 in the United States. Many forms of hearing 
impairment can be improved by technological in- 
tervention-^e&ring aids and other devices. But 
the adaptation of appropriate technology to spe- ' 
cif ic hearing defects of patients^ esfjecially elderly 
patients, has had only limited success. The poten- 
tial for improvement of functional hearing im- 
pairments is substantial if patients can be con- 
vinced of the value of correction and i^ industry 
can adapt to better serving patients' needs. Tech- 
nological innovation in this area promises to be 
rapid over the next decade. Federal policy issues 
include assurance of patient safety in public 
"Tl^aces (mandating alarms that can warn those 
with hearing impairments of danger), reimburse- 
ment policy for Medicare and Medicaid (which 
currendy offer litHe support for those with hear- 
ing impairments)^ regulation of the hearing- 
devices industry, and sponsorship of training and 
research. ' 

Osteoart^iritiB; which affects 16 million to 20 
milliofi older Americans, is the largest single cause 
Of disability among the elderly. Technological 
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i.HSuos related to osteoarthritis iiiehido a idativ(» 
lack of basic scientific knowledge about the bi- 
ology of cartilage, a need for preventive strate- • 
gies, the i)(>tential for reducing pain and suffer- 
ing loi' a large pioportion ofpatientS; and the 
enormous expense of current therapieS/^particu- 
larly joint replacement surgery. Like dementia^ 
osteoarthHtis is in need of discoveries that could 
lead to effective prevention and cure. -^ 

08t«oporo8iB i,s a disease ijprocess involving 
thinning of bones ♦ Its most devastating conse- 
quences are fractures of the vertebrae and long * 
bonos; which are especially common in elderly 
women, lYactui es of the hip often result in death. 
Cuirent evidence suggests that osteoporotic frac- 
tures are amenable to prevention by such methods 
as increasing calcium intake or postmenopausal 
administration of estrogens, but the definitive 
preventive protocol has not been establis^^ed be- 

Dementia: social problem, 
and Federal burden 



cause the various i t^giniens used in routriu* prac- 
tice have not yet been*i igorously compared- Fed- 
eral policy cei^tei s on tlu^ need for support of 
research to dejermine optimum prevention and 
tieatment metnods, basic biomedical research, 
and oversight of elevating the dietary standards 
for calcium (Recommended Dietai y Allowances) 
to confoi in to the requirements of older women. 

In conjunction witJi this assessment, longei^ sep- 
arate reports, with additional scientific and tech- 
nical back^ oiinc?, ai e being issued by OTA on the 
impacts of neuroscience, technologies foi^ man- 
aging urinary incontinence, and the nianagement 
of hearing impairments. ^ 

This chapter summarizes OTA findings regard- 
ing each of the five selected chroiiic conditions, 
and discusses J^'ederal policy with respect to bio- 
medical lesearch on aging. 



medical enigma; 



Dementia is one of the most important dis- 
orders leading to chronic disability among gldev 
Americiins. It affects fewer people than osteoar- 
thritis, and is not a major direct cause of death 
like cancer or cardiovascuUir disease. In epide- 
miological studies, however, life expectapcy is re- 
duce^d by half among demoiited patients, making 
it the foui'lh or fifth highest cause of deatli among 
older people. Yet the effects of dementia are so 
devastating to the patient and his or her family, 
and its prevalence is increasing so rapidly, that 
one medical authority, Lewis Thbraas^; has called 
it the "disease of the century ii 

Causes a/id prevalenciT^ 

Dementia is a serious social problem, a difficult 
medicahenigma, c\nd a major Federal exp)ense. The 
loss of intellectual and other 'higher" functions 
'that is refeiTed to as dementia can be caused 
by many different diseases and environmental 
insults. 



The most common type of dementiai§ Alzhei- 
mer disease, which accounts for 50 to 75 percent 
of all cases. Up to 20 percent of patients with 

" dementia have a disease that is treatable, and 
proper treatment can improve mental function 

• in many cases.' Another 15 to^25 perqent have 
dementia due to cardiovascular disease, stroke, 
or an accumulation of "mini-strokes." Another 

' common cause is inappropriate'drug treatment 
for other illnesses; majj.y^drug[s userf^'to treat car^ 
diovascular diseases, psychiatric ^il^ses, and in- 
sonlnia lead to pobr mental functipn ^Mental func- 
tion^^-c^ffen improves when the offending 
medication is withdrawn, andifailure to distin- 
guish drug induced dementia from true ii revers- 
jble dementia can result in unnecessary mental^ 
confusion and inappropriate care, A substantial, 
but unquantified, number of olden people suffer 
fiom transient confusion that spontaneously 



'Common imitable causes of denienlia include tirugs. depmssion, 
and some cardiovascular and oiidocrinc ailnicMits, 
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rosolvos or abates with modica! treatment of. 
aAother cgncli^ion. Such acute confusional states 
|)ose a dif fe!*fent set of medical problems than does 
chronic dementia; acute dementia is not explored 
. further in this discussion. There arc many causes 
of irreversible dementia, but the. functioning of 
affected patients is generally similar regardless 
of cause; daily care techniffuej^ are thus also simi-' 
lar. Because stroke as a cause of dementia is, in 
general, ti eated as is stroke causing other symp- 
toms, a scientific review of this type of demgjitia 
pot included here, hi contrast, Alzheimer dis- 
>t single cayse of irreversible 
demeIHia^^anc^ittlV^ about its cause or 

means of prevention 

Alzheimer disease, first described in 1906 ny 
German physician Alois Alzheimer, leada to pro- 
gressive loss of braiiV functions over a period of 
years. The cause ts unknown and there is no ef- 
fective standard medical treatment. 

Alzheimer disease affects between 1.2 million 
and 4 million Americans; its true prevalencet:an- 
not .be accurately determined because M varia- 
tions in regional and historical methods ofcdiag- 
x/)s\s of dementing illnesses. The term "AlzBeime^ 

' disease," for example, was until recently restricted 
to those cases beginning before the arbitr-ary ^ge 

)of 65. Best estimates suggest that severe demen- 
tia affects approximately 2.5 pejrcent of those over 
(>5, and moderate and mild dementia probably af- 
flicts another 2 5 to 10 percent. The disease be- 
conies more coirim(>vt whh age, affecting 20lo 30 
percent of those over 80. More than half of alK 
nursing home re\sidents suffer from dementia. 



Effects on patients and their faiytHies 

»». 

T^e patient js usually aware qf intelle^tb^il de- 
ess. ^As the d[ 

ease progresses, the patient loses toMb^tiYtl 

^frffiKi^: 



dine in the early stages of the illness. As the 
outside world,4irst through loss of iiiQii5i^;f^and' 



intellectual functions, then through fbsij^^^f Jje^ts^^ 
sonality and speech, and finally throu^i^^^Nji^bf^ 
the ability to recognize ev^cloj^relativ^sfhnd 
spougos. 

I'he (effect of dementia on family and friends 
is devastating, t'amilies care? for the vast majority 
of patients witji^ dementia. For the most pai t, only 



those in the final stages of severe dementia are 
placed in nursing homes ovM}\er institutions of 
long-term care. Families and Triends are estimated 
to attend to 80 percent of the long-term i:are 
needs"T)f patients in the irnited States Usee chs. 
7 and 9).'*^ _ ' 

I^eyond the financial and medical burdeiis im > 
posed by those who develop this disease are die 
severo emotional strairfs faced by families and 
friends. The progressive intellectual deterioration 
of a close loved one is a tragic experience that 
gan only be fully understood by those who haN 
gone through the process; it has been de^ibed 
by one family member a^rii ''funeralintj^ts tbr 
years." The arduous task of carin^pWr patjents 
vyith dementia is tellingly descri,be(jl in a book 
called The 36-Hour Day. 



Ctinical and scientific background 

The clinical changes of Alzheimer disease are 
dissociated with physical and biochemical changes 
in the brain. Accumulations of abnoi^al proteins 
and other material are found in "plaques" in the 
cerebral cortex of tlje brain, as are accumulations 
of abnormal fiber -like proteins within nei^^e cells. 
Specificpopulatioris of nerve cells in the nucleus 
basalis of Meynert, near the base of the brain, 
die for uhknown reasons. The d^ath of these 
cells is pdstulated- to be related to the clinical 
symptoms. , * 

Patients die with this disease, not o/it. Patients 
with dementia have only half the usual life ex- 
pectancy for a given age^* not because it kills in 
and of itself, but-because patients become sus- 
ceptible to otjier dfeeases as a consequence of be- 
in^imable^ to take care of themselves and because 
of immobility caused by the end stages of the dis- 
ease. At present, its cause is unknown,.and there 
are no means of prevention. The absence of ef- 
fective medical intervention has diminished the 
. incentives to physicians to provide accurate and 
well-documented diagnosis; if the cause of illness- 
does not affect treatjjjient choices, tlipre is less rea- 
son to identify it. Greater awareness of the fact 
that up to 20 percent of dementia is treatable , 
could improve physician attention to accurate 
diagnosis of dementia. Growing public awareness 
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. of Alzhoinfor disease haS drawn o^edical atten- 
tion to ihc disorder, yet one- of the most impor-' 
tant reasons for accural^ diagnosis is often over- 
looked—families of patients knpw ljiat something 
is wrong, but do not know w>iat. The specific ^ 
diagno^^is of organic brain disease is unwelcorpO; ^ 
but may reduce the anxiety and guilt felt by pa- 
tients' families by identifying the problem as an 
^)rganic brain disease ratlier than a problem of 
lamUy oi; iqlerpersonal dynamics. 

The. widespread belief in dementia as a ncymal 
concomitant of aging has historically served to 
lessen physician interest in th^? diseased The prol)- 
lem of diagnosis has been further haiYipered by 
physicians who inacciirritely ascribed dementia 
to atJiorosclerosis or other cardiovascular- dys- 
function. Diagnostic methods are now changing 
rapidly, and heightened awareness has led^ to a 
dramatic increase in specifijp diagnosis by physi- 
cians,. Nevertheless, there is great uncertainty 
aF)oi!t the real preval^ce of Alxheimer disease. 

Althougli there is agenetic form of the disease, 
wliich runs in fan'^ilfes (mtich like such genetic 
diseases as Huntington disease), it is not yet cer- 
tain how maily cases of Alzheimer disease are of 
the familial typd; estimates of the number of pa- 
tients who have a genetic form vary from fewer 
than 10 peicent to more than 60 percent. Deter- 
mining the genetic basis of Alzheimer dis^'ease is 
an important objective for research /especially if 
a marker for the disorder could be found to aid 
in diagnosis in affegted fa^ilie^. Various causes 
of the disease have bffen postulated^ including^. 
unusual infectious agents" ("slbvy viruses"), alumi- 
num toxicity, react^n of the boqy against itself 
(autoimmune disorder), and various biochemical 
abnormaliiies. Many Research l^ads are promis- 
ing, but none are yet conclusive. 



Federal ro/e« regarding dementia 

The basis of Federal concern about Alzheimer 
disease h not only in its prevention and treatment, 
but in payment for the care of patifenls. Because 
dementing illnesses account for admission of most 
nursing home residents, they are a major aspect 
of long-term care and institutionalization (see ch, 
7), The Health Care Financing Administration has 
estimated that the federal Government spends 



over $6 billion abnually in nursing home cosisy 
alone for those affected with Alzheimer disease 
(appN)ximately 30 percent of the total Federal" 
outlay--! 982 data). An additional $2 billion lo $4 
billion in Federal funds are spent each year on 
acute hospital, home, and reliabiTitat\ye care for 
Ihese patients. 

Federal concern about Alzheimer disease is in- 
tensifying as its prevalence increases with the 
rapid growth of the oldest segments of tluj Amer- 
ican population. The magnitude of health care 
costs, especially for long-term care, has focused* ^ 
new ajtffention on the scientific and medical need 
to study 4hls disease. ^ 

Concern among phyjJicians, researchers', and 
^ other health care professioriqls ha!> led to rapid 
advances in the study of Alzheimer disease in the 
last decade/A significant factor has been the ere-* 
ation of the National Institute on Aging (NIA), 
which has made a major commitment to'the^tudy 
of dementia. In 1984, for example, NIA earmarked 
$3,5 million to establish up to five "centers of ex- 
cellence" for the study of Alzheimer disease in 
response to congressional appropriations. The Na- 
tional Institute of Neurological and Communica- 
tive Diseases and Stroke (NINCDS) and the -Na- 
tional Institute of Mental Health (NIMH) have also 
increased researcJi on dementia, ^Fotal Federal re- 
search funds on Alzheimer disease ibr 1984 are 
estimated at $36.4 million to $37,8 rriillion, up 
from $3.8 million in 1976. Recent discoveries of 
specific nerve-cell loss, of the, nature of the ana- 
tomic abnormalities, possible infectious agents, 
and of biochemical changes have all emerged 
from federally funded research during the last 
deca<te. 

Recent. findings in neuroscience have led to ex- 
perimental drug therapies directed at particjVilar 
chemical nerve-cell connections in the brain. 
There has been preliminary success with drugs 

^ that allow the neurotransmitter acetylcholine to 
work longer at its anatomic site. The neuropep- 
tide vasopressin has been shown to improve mem- 
ory slightly in some patients with Alzheimer dis- 
ease. The ditkg naloxone, which is used to treat 
some forms of acute opiate overdose^ has also 

, been repoi'ted effective in one small study, but 
following studies have not shoWn a significant ef- 
fect. Tests have begun on drugs that might in- 
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crease tlie nfficinncy of releasing acetylclioHne 
into its active site by altering calcium metabolism 
and other biochemieal pathways. Fqderal policy 
regarding support of randomfzed clinical trials 
of vuriQUs iborapies will affect the pate at which 
effective drug treatments are identified W)id ac- 
cepted by tbo medical community. Preliminary 
findiii^B^s offer hope for at least a partially effec- 
tive symptomatic treatment^Solving the proWem 
^ of dementia may well depend on developing ef- 
fective moans of prevention^ which will, in turn, 
depend on understanding its caVise and the mech- 
anisms of its progression. " ^ * ' 

There is also a role for the Government in pro- 
-UK:Ung thosf! who have Alzheiiiill!^ disease. For ex- 
ample, who is to decide when^t is proper to con- 
duct research on a demented patient? The patient 
is by definition not able to give informed con^rit/ 
which requires understanding of the purposew^ 
process of experimentation. Obtaining infoi'|rte 
consent can be a ba^rrier to scientific Inve^tig 
tion of just those treatments that ^re $0 need^edv 
The dual role of the Federal GwerKrtient in botjhi 
preserving civil rights and supporting mpeft bio*^ 
medical research suggest^that informed Cortserti /^^ 
for Alzheimei^ disease research may be an eni^rg-/ 
ing Federal issue. ' ■'-f^^'^'.: 

Treatment and preventipn of thii^ dread (iis^a^e 
can only come from inve'fetment in n^tirO^cijKrtce ^ 
research (see table 5), The United St4tj^s b^s'it ko;^ 
cial, financial, and medical stake iti the vsolutiop 
of this major health probleni/ The JFefleral Gov*^ 
. ernment already sponsor^research/ pays for 
acute care and diagno^id^ rough Medicare; and 
is responsible for lortg-lerrn-care through Medi- 
« caid. Cost savings in health care for the rising - 
population of demenjted patie^>ts depend on find- 
ing neW; effective; anld inexpensive treatineht9%for 
dementia and determining methods of j)revenTOn ' ' 
for Alzheimer dis({ase and other dementiuKill 
^^lessej^. 




^abld S.^CommofTn^erslble Causes of Der^ientla 

^epIngpKIs and sedatfves 
Omer piychopharmaceutlcals 
Anil-Parkinson's fJrugs 

• Other neurological drugs 

• Anti hypertensive drugs 

• Other cardiovascular drugs 

• Pplate analges^s 

• Many others 

D0prm$9lon and psych/OBls 

lnf0Cilons: 

• Colds 

• Flu 4 

• Lung (pneumgnia) 

• Brain 

• Brain i;i<embranes 

• BJood 

• t^ldney 
/' Digestive tract 

• Many others 

$trok$ (often »t least partfBify reversible): 

• Bipod ctots In iir aroundTthe brain y 
i^ocluston of blooc^vbapela feeding the brain 

Dl0ordikr0 0f MdocriM wmstlott: 

• Thyroid JiOffnone . . 

• Parathyroid horr^^^^ 

• MpjTrtoo^^nd soba^tances atfecting blood volume control 
^^ JStn^s^^rela^ hormones 



; • VHamln, $ij deficiency 
; * Folaft deflcieriqy 
>' Protein deflcjetfcy 

til^iiabollc andi electrolytic Imbalance 

• Q^iclum 



< 




• Sodlun) 

• Potassium 

• XMh ers 

Trauma: 

• Head Injury, 

• Shock 

Toxicity^ ^ 

• Oca^,atlon)^l exposure 

• Environmental exposure (lead, carbon monoxide) 

• Household exposure (pesticides) 

SOURCE: Office of Technology Assessment. 



UrinarjMncontinence 



narji^ 



Urimuy in(:ohtinenc<ri;9 detrimental to tlie phys- 
ical health, psychological well-being, and social 
functioning of those afflicted. This condition dis- 



rvipts the lives of 5 million to 10 milfjon Ameri- 
cans, their families, friends, and caregivers and 
is most common among those over age 65, Incon- 
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OTA Fact dheetoii Alzheimer DIsonNC 



How hig l» the problem? 

• Alzheimer disease affects 5 to 15 percent of 
those over 65 million to 4 million Ainef- 
icansV ^ " ^ 

• Alzheimetr disease Is more common with ad- 
vancing age; affecting more than 20 percent 
of those over age 80. 

• Alzheimer disease imposes severe financial, 
medical, and emotional stresses- on families: 
—A full diagnostic evahiation costs $300 to 

—Families bear fractions of diagno^^tic andv 
therapeutic costs, and almost half of the 
overall cost of long-term care directly out- 
of-pocket. 

—Families 'suffer loss of a productive ipetnber, ^ 
often leading to sudden and substantial' re- 
tiuction in income. 

• Alzheim<»r disease accounts for an estii^iated 
30 lo 50 percent of those in nursing hOmes. 

• Alzheimer disease is the most, frequent Cause 
of institutionalization for long-term car^, 

• Federal funds for long-term care in 1980 vyere 
$12 billion ($10.4 billion from Medicaid, i^O.4 
billion from Medicare, and $1,1 billion fit>m 
the Veterans Administration). These cofets,. 
under present arrangements, will escalate to 
$24 billion by 1985, and $43 billion by 19^. 
Alrhoimer disease Ufccounts for 30 to 50 peji^ 
cfenl of this spending. 

• Alzlieimer disease accountsjor-on estimate^l 
50 to 75 percent 6^ dementia ("senility"). Th^ 
Remaining fiaction is duello clirdiovasculat\ 
disorders, stroke-related diseases, an(l^more\ 
than a dozen treatable^ causes of denfenfia. \ 
Alzheimer disease is often misdiagnose(|; 8 to ' 
23 percent of those said to have this disease 
may actually have depression or other treat- 
able disorders. ^ '^^ 

• Chances are better than 50 fJerce^it that one 
of one's grandpaiH?nts vyoiilcl develop the dis- 
ease if all live^d pajJ^^I^ 65. 

Alzheimer disease is an c^pganic brain disease 
named after the German physician, Alois Alz- 
heimer, who first described it in 1906. Alzhei- 
mer disease causes progressive loss of mental 
functions ov<^r a period of years. Its clinical pro- 
gression is usually divided irtto three stages: 

1. Mild cognitive deterioration is quite difficult 
to distinguish frpm normal function, and is 




usually first detected by loss of niemory for 
recent events. Difficulties in speech and 
v^ovd-finding; loss of ^he ability lo "think 
tlu ough" complejc actions oi* iiitorpret com- 
plex Jjtimuli soon follow. Tl\e first signs 
ndted f an, however, vary greatfy among pa- 
tients. 

2. This is foUovved by wifrsening cognitive 
' deterioration and personality changes, often 
including irritabilityy^antl stiver e disorien- 
tation as tojtiine and place. The pt yjgp t's 
^eecb often remains fluent and granmiat- 
ical, but the cor^tent of what is said is often 

• Inappropriate or disconnected from^reality. 
3* Finally, the patient shows compjelfe loss of 

' * intellectual abilities, leading tc^ a state of ^ 
vegetation. This includes the inabnhy to 
speak or recognize even close relativ«wnd 
complete loss of "world i«mVfi59ge;" 

It is hi^ily prt)bable ml»what is now ca ^ 
"Alzheimer disease" or "se)We dementia erf t 
Alzheimer type" is a group of several distinct dis^ 
easeS; with different cau^s and mechanisms. ^ 
There is tremendous variation in ttie duration y 
of the illness and its rate of progression. Younger 
patiqnts tend to havq.moKe severe cases .which 
progress more rapidly. Alzhelhier disease can 
last fr6m.a fe>v yems'to a few .decades. ^ 

How i9 thif diagnosis made? ^ 

The diagnosis of Alzheimer disease can now 
be made only by excluding other causes of 
dementia. Diagnosis i^^ certain only when made 
at autopsy, by finding a profusion of the three 
pathologic indicators of Alzheimer disease: 

• "Senile" or Alzheimer plaques (nevfritic 
pjaques)— ^accumulations of proteins and qel- * 
lular debf is ulsQu(pund in other diseases, but 
not in such numi^ers or in the variety of 
anatomic Joca.tions as in Alzheimer diseaiie. 

• Neurofibrillary tariglQS— iicciimulat\pns of 
fiber-like proteins inside orcells; alw> fpunjj^ 
in several other disease states^ but wijfh a' 
different distribution and in lesser numners . 

^ • Cji anulovac^jolar bodies— enclosed* bun(i|j?s 
(vacuolfes) of n^aterial of uncertain origiT\ 
" found inMde cells. They are Restricted to spe- ^ 
cific r^grons^of the brain, and are rar^^'in. 
other diseases. "^''^ ^ 

None of the pathologic changes is unique to 
Alzheimer ^.eicise. 7 he pathologic diagnosis is 



ba.ycton sr(»iMf/ a lin ger iuinib(»r of Iho plaqiu^s. 
VAjifllrs aiul gi afuiUn ac,iu)larl)odios in places nol 
^rfsual^- associated wilh ot}\er di:i»€K^I»s. There are, 
howev^jjfc jMlat^ of nerve cells in spe- 
cifif aiiWouVio^Vam appear lo hr. losi in 

Al/.tifnnl.»r (ll^^H>.^u^^l^ \^w\ c Ifian in oilier dis- 
onlcMN ( Om'elalioii vvilli cliiiieal syinplonis 
t\ssenlial lo ({(^liiiitix c diagnosis. 

Whni /iif other- important points? 

• M is not clear wluulier Alzheimer disease is 
a eoiuseciuenee of aging or a specific disease 
which affe^cts onty a siisceplible population 
['resent medical l)olief lavors the' lallci* hy- 
pothesis; historically relative dominance 
of lh(\se beliefs hrfs alternaled 

• AH statistics on incidence and pi evalence are 
highly uric(M lain Ix^cause: 

— Al/.heimoT disease palif?nls die with the dis- 
(Nise, nol ()f \\. This leads lo untlerr(jj)orting 
on dl?ath certificates. 

Patterns of diagnosis of ppjf*chialric and nevi- 
rological diseases have changed drastically in 
tlu* lasi de(\ide:"Al/Jieinier disease" used lo 
n^ler only to those patients affected before 
th(» arbi^jrary age of (>5. j 

- Al/.heim(*r disease patients oflei) are nol re- 
lei'r(Hl lo a neurologist or psychiatrist tor 
sp(*cifir diagnosis. l erins such aK "senility," 

Cfirc^bral arteriosclert)sis," "organic l)rain . 

- syndrome/' chrotiic brain syndrome/' and 
"drn^Milia' often serve as substitutes for 
jdr acruraU^ and sp(*ci.fic diagnosis. Non- 
sp(M:ific and .uncertain diagnosis make data 
on dcMiKMitja unreliable, especially when not ■* 
gathered by neurology or psychiatry de- 
partments 

rh(M'e is no fully (effective treatment at pi't^s- 
enl, although several new drug thei^iipies 
ar(» promising. 

- rluM'e is no specific "marker" for tlie diseavSe. 
rlius lli(» /liagnosis is made by excluding 
olIuM causes of poor nuMilal function. This.. ' 
leads lo diagnostic error. ^1leI*(^ is a need for 
accural(» and cost -of feet j\'e diagnosis. 

- rh(* disease* starts as (he patient's and ends 
as the lamily's: the patient's nu^dical prob- 
lem soon IxTomcis a financial and emotional 
di'ain on the family. Many of the most dis- 
lr(»ssing eff(M:ts of llie disease aye borne by 
fricMids and r(}lalives. not by the,j)atient. 
Sell lu^lp groups, such as lh(? Alzheimer Dis- 
(»ase and HelatcMl Disorders Associalicffi, are 



trying lo aid in family su[)p()rl and as infor- 
mation clearinghouses, 

• Theie ai*e no effective means of prevention. 

• Because {he ability of llu^ pali(Mit lo decider for 
himself or lierself is often questionable. lli(» 
procedurt! foi' obtaining inloi nied conseni 
inay be unclear, leading lo legal and ethical 

^problems in i^esearch and IrcMlineni, 
^^^I'ainilies are often prudent in seeking li'aiis- 
Tej' of f)ow(M' of atjorney well in advance of 
the lime when medical and financial decisions 
must be made on behalf of ike patient. 

What are sotne pof^f^ibUr canm^f^? 

• Ix>ss of nerve cells in specific ai^as of the br ain 
(nucleus basalis of Meynert, hippocampus, locus 
ceruJeus) may be one cause, analogous to Park- 
inson's disease. The reason for the loss is 
unknown. 

• Genetic factors may account foi- 10 to 60 per- 
cent of cases. The wide i ange in estimates is 
due to scientific uncertainty. 1 here is defi^ 
nitely at least one fifenetic form, in which an 
affected person's sons oi* daughlei^^l^e e^u^^ 
at 50 percent risk, but the prevalence of the 
genetic foi'iii is controvei\sial. 

• An atypical infectious agent ('slow virus"), 
analogouis to that Ivfiich causes some othei* 
dementing diseases, Has been suggested. I'he 
Other diseases ai o caused i)y. unusual infec- 
tfous agents that remain dormant for yeai s, 
and then cause uprenMttjn(f*iieurological ill 
nosses which terminate in death after a ciini- 
cal coui^ of one to a few years. Alzheiniei\ 
di.^^asrriRsimilar to tliese other diseases in si;v 

^ era! respects, but there is only circunislant 
evidence of causal similarity at pi;^ent 

• Condensation of fibrillar proteins in neurons, 
of unknown cause/ma^ lead to interference 
with normal no^ ve-ceir function, evenlVially 
l esulting in cell death. 

• Aluminum and silicon are found in high con- 
.centratJons in the plaques of those affected. 

, with Alzheimer disease. One hypotliesis is that 
cell death is due to some vai iety of "aluminum 
poisoning/' There is no agi t^ement on whethei* 
the aluminum accumulation is a cause or an 
effect of cell death and biochemical chang(js 
in Alzheimer plaques. 

• It has also been suggested that^Alzheimei* dis- 
ease* ij)ay l)e an iinmujnie disorder, caused by 
the iniinune vsystem reac^ting againsethe bi^ain, 
leading lo cell death, ^1lis would be analogous 
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(0 oiUvv dis(^asos such as systemic Hupus 
(Mylheniatosus or myaslhenia gravis. 

• A biochemical aberration of calcium metilio- 
li.sni may lead to iiusuflicient release of neuro- 
Iraiisniilter. ( 

• rhere may be a discrtder of glycolytic bio 
Vhemical pathways (pyruvate dehyclrfjgeoase) 
leading lo decre^ised calcium influx into the 
ivW and insufficient release of neurotrans- 
milUM'. 

:• Disorders of neurotransmitters other than 
acetylcholine may be involved as well. I'hose 
suggested include: 
-^(miatostafhi, 

--norepinephrine (from the locus ceruleus); 

-vasopressin, and - 

—endogenous opioid peptides. This last is sup- • 
portecf by clinical reports of improvement 
1)V tr(uitment with naloxone, a chemical 
bhicker of opiate receptors. 

M7jar poieniint ihernpieH are uttder in- 
vestiffBiUui? ^ 

• Infuse drugs that simulate the actions;^f ace- 
tylcholine directly into the Huid sun^unding . 

. the brain. Fouf patients, in a^^ecent trial, re- 
crivcd sucluh ugs from a pump implanted in 
(he paiient\s body and families reported nn- 
provement or sU»bilizalion of symptoms. 

• Slimdlale acetylcholine ..5yn//ies/s (lecTithin, 
choline)— not very successful to date. 

• Administer piracetam, a drug which improves 
some aspects of mental function, alone or in 
combination witli other tlrugs. 

• Use drugs that mimic the effect of acetyl- 
choline, either alon(^ or in cc^ibination. 

• Stimulate acetylcholine re/M.S6* wilh,4-amino- 
pyridin(^ and i elated agents. . 

• Increasi^ the duration of action of a(Si^>'lcho- 
line l)y inhibiting breakdown by anticholine- 
sterase drug thei apy. Th^^ best ^xampte is 
physostigmine.' 

• Cholale aluminum lo prevent toxicity with 
Huoridcs tetracycline, or deferoxamine. 

• Use naloxone lo block opiate j eceptors, 

• Vsv. vasopr(issin to improve memory. 

• Bieathe hyperbaric oxygen (not very suc- 
cessful). ' ^ . ' 

• Use cM gokiid mesylates (Hydergine---only mar- 
ginallV eff(»ctive^ used widely in Europe). 
()ftlu\sr tr(%tnwnti;, tfwse affec^ting acetylcho- 

lino Iviw shown niochrate, but inconsistent mj- 
pynvrmnu,, IrgohiU nujsylates iidm\tusrvation1^ 
]}as boon shown to haw an e/*/ecf in nuinetom ^ 



trials, but tbo offoct is so winor that U may inH 
bo dinimlly relevatit. 

What iirf? same poivuiial dvi elnptnetUs in 
the long run? 

• Research may yield a si)ecific diagnostic' test 
for Alzheimer disease. Such a lest could de- 
veloi^^mm bioch^^mical tests on tissue from 
brjvifi biopsies, chemical metabolites in cere- 
brospinal fluid, or mortoclonal antibodi(\s to 

. proteins tfiat are possibly specific to Alzhei - 
mer disease. 

• Use of nerve-cell implants (so-called l^ain-cell 
transplants) is promising, but many technical 
obstacles#tiniain. The treatment has worked 
in animals with a disease resembling Parkin- 
son's disease, and human grafts have grown 
successfully in experiments conducted iiv 
Scandinavia, The human expeni«ents have^ 
not yet been clinically useful, avid many prob- 

' lems regarding what tissue to iH^e as a soui ce 
of implantable nerve cells must be solved. Suc- 
cessful implant therapy for Alzheimer disease 
alio awaits knowledge of the nerve cells that 

' need to be replaced. 

• Understanding of the biochemical and neur6- 
transmitter defects may allow specifically tar- 
geted therapy, based on the physiology of the 
affected parts of tlie branr Oncj nm^^ ave- 

" Miue lo learning about this is iflirough .devel- 
opmeiit of ani^ial models based on finding . 
oliemi9ais that specifically destroy certain 
l)arts of the brain or particular types of nerve 
cells. 

• Undorstamling a cause or causes (whiUher 
viruses, other infectious agents, or environ- 
mental toxins) may permit effective pre- 
.vention. 

• Identification of genetic markers, analogous 
to those known for sickle cell disease or Hun- 
tington disease, would prove useful for in- 
vestigating the putative molecular defect, as 
well as helping in diagnosis of members of . 
afftJCted families for family and personal 
planning. 

• (.cnetic treatments may be.possible, based on 

• studying human genes in other species (e.g., 
• hamsters dr mice), and identification and spe- 
cific study of those genes, if any, that predis- 
pose to dementia. It ma/also be possible to 
deliberately engineer nerve cells with needed 
characteristics to i^eplac^e or supplement C^s 
thai have died. 



7 
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ImoncG also conatltule.s a costly hoalth problem: 
Iho U.S. Surgeon General estimates that $8 bil- 
lion Js spent on incontinence in this country each 
yeai- (37). Because it is often difficull for affected 
individuals and their families to coptj with the con- 
dition at home, incontinence may play a pivotal 
role in the decision to enter a long-term care fa- 
ci|j' 

Respite the availability of many effective forms 
of /treatment, incontinent persons are rarely 
evAluated thoroughly enough to determine the" 
, precise causes of the condition and are therefore 
. not treated optimally. Some estimate that up to 
one-third of iilcontinent patient^^uld be com- 
ptetely cured (38,73). Several factors contribute 
to the deficiency in care of incontihent persons 
in this <;ountry, including: 1) lack of knowledge 
about the specific diagnosis and optimal treat- 
ments for different types of urinary incontinence; 
2) reluctance of affected individuals to seek med- 
ical help because p^^irtbajT&ssment, social stigma, 
♦ and the misc0fiception that it cannot be treated 
flargely becahse of lack of awareness of available 
treatmtjnts); and 3) scant, inconsistent Federal and 
^ State reimbursement policies for urinary incon- 
tinence t>(?iitment andiproduc/ts, especially for the 
noninstituliA>nalized. 

This section briefly explores these barriers to 
adequate medical care for incontinent persons, 
looks at the technologies available for treatment, 
■ and pi'oposes some ways in which the govern- 
ment might act to reduce the magnitude of the 
medical, social, and economic impact of urinary 
incontinence in this country. 

Definition, prevalence, and causes 
of incontinence 

Urinary incontinence is defined as an involun- 
tary loss of urine sufficient in quantity and- fre- 
quency io.be a social or health problem. The 
severity ranges frOm occasional dribbling to total 
loss of control over excretion of both urine and 
stool (fecal incontinence is^much less common arid 
is not discussed in detail here). Between 10 and 
20 percent (2 million to 4 million)^ of community- 
dwelling, elderly have some degree of fnconti- 
n<»nce. The prevalence increases to betvVeen 40 
and 50 percent of those elderly in nursing homfes 
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(600,000 to 700,000). In cemparison, between 
and 5 percent of those under age 65 (2 million 
to 10 million) have a persistent problem with in- 
continence, f 

data subdivided by severity for community- 
dwelling elderly persons are scarce but^British 
studies suggest that 5 percent are severely af- 
fected (one or more episodes daily) and 9 percent 
are less severely affected (68). More than two- 
thirds of affected individuals (or over one-third 
of the total patient population) in nursing homes ,. 
have more than one episode a day (59). Although 
incontinence of both urine and stool is relatively 
uncommon in community-dwelling persons, close 
to 50 percent of those in nursing homes who are 
- incontinent of urine also have episodes of fecal 
incontinence (46,59). Most patients with both 
kinds of incontinence also have severe impair- 
ments of-mental and/or physical fuhctioning. 

Disorders of the lower genitourinary tract, 
disorders of innervation and neurological control 
over genitourinary function, lack of mental aware- 
ness of the need to void, and limitations in mo- 
bility or environmental factors (e.g., reiitraintsor 
drugs) can all con)«ibute tp the developinent and . 
persistence of incontinence. The many types of 
urinary incontinence can be di\^ided into two gen- 
eral categories, acute and persistent (see table 6), 
for whidftne causes and the clinical approaches 
are distinct. 

Acute incontinence refers to the sudden onset 
of episodes of involuntary urine loss that are usu- 
ally associ<\ted with an acute illness, or environ- 
mental factors that impair the mental or physi- " 
cal ability to reach a toilet or toilet substitute. 
Especially common in hospitalized elderly, acute 
incontinence can be precipitated by impairment 
of mobility (as with hip" fracture) or some type 
of bed i-estraints; such patients may recognize the 
need to void but may not be able to obtain timely 
help in gettitig to the toilet. Other causes of acute 
incontinence include: acute urinary tract infec- 
tions with bladder inflammation; metabolic dis- . 



'Accurate, consistent piovalence dnta for urinary iiiconlincna^ 
aro scarce, especially for coiniminity-tlwolling persons, because, of 
undorrep(vtiii(j dye to social stigina, it^luctance to seek medical holp 
and lack of diagnosis, rhe figures given here are thei ofore rough 
and probably undeiwa(iina(ns • . " 
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Acut#: / 

IncontlnencQ'of sudden onset 
- associat^ with an acute 
illness (^nd/or other factors) 
that subsides once the acute 
condition has been resolved 
or other factors have been 
removed. 




Establlt 

Stress: 

Loal^ago^rPsfnall amounts of 
urine with Increases of intra- 
abdominal pressure (e,g., 
Coughing, sneezing, laughing, 
exercise).. 

Urge: 

Lealtage of urine caused by 
Inability to delay voiding long 
enough to reach the toilet 
after urge to void Is felt. 



Overflow: 

Leakage of small amounts of 
urine asso{)iated with 
obstruction to urine flow. 



Functional: 

lhabllity'or unwillingness to 
reach a toilet in time. 
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Table S.^Types of Incoritinenca 



Causes 



Acute illnesses associated with one or more of the 
following: (a) rtnmobility and/or envirofnmental factors that 
diminish the ability to Qei io and'use a toilet, (b) 
Ijnpalred mental function that diminishes toileting 
ability, (c) fecal impaction. 
Acute urinary tract infections. / 
Druas: (a) those that increase urine flpw (e.g., diuretics), 
(D) those that inhibit bladder contractions and cause 
urinary retention and overflow (e.g., anticholinergics), 
(c) those that decrease mental awareness (e,g,, 
sedatives, hypnotics). 
Metabolic-r-increased urine flow (polyuria) associated 
with poorly controlled diabetes. 



Popu I at i on (s)^ af f ec ted 

Eldj9rly, usually in acute 
hospitals. 



1 



Weaitened supporting tissue surrounding bladder outlet 
and urethra associated wit]i: (a) laci^ of estrogen in 
postmenopausal women, (b) previous .vaginal / 
deliveries, (c) previous pelvic surgery (e.g., 
hysterectomy). 



Women, especially 
those over age 40. 



Neutological disease such as stroke, dementia. 
Parkinsonism, muliple sclerosis, spinal cord diseases. 
Genitourinary disorders such as unstable bladder 
("detrusor Instability"), bladder stones, diverticuli of 
urethra and bladder, atophic urethritis, vaginitis 
(females), chronic cystitis^ mild outflow obstruction 
(usually males). . 



f^en and women pf any 
age; most common 
in the elderly. 



( 



Hypotonic or acontractile bladder associated diabetic 
neuropathy, spinal Mrd injury, or drugs such as 

anticholinergics (which inhibit bladder contractions), 
smooth muscle relaxants, narcotics, and alcohol. 
Anatomic obstruction associated with>rostatic 

enlargement or urethral stricture. 



Older men with 
prostatic 

enlartfemenirv y 
Diabetes, X 



Impaired mobility. ( 
Impaired mental function. 
Inaccessible tpiiets (or caregivers). 
Psychological disorders such as depression, psychosis, 
anger of hostility. 



^tlderly in acute 
hospitals and ' 
nbrsing homes and 
those with acjute or 
severe psychiatric 
Illness. / 



^^Incontinence Is persistent and unrelated to an acute lllneas. " } 

SOURCE J 6usland<ir, R. Kane. S Voilmer. and M. Meneres. '^Medical Devices for Urinary Incontinence: A Case Study." prepared for the Office hi Technology Assessment, 
contract No' 333-6550. December 1983. 



orders that increase urine flow, such as diabetes;' 
tccal impaction that may mechanically obstruct 
normal bladder emptying or cause reflexive in- 
voluntary bladder conlraetion; and a variety of 
drugs. Drugs that can induce urinary inconti- 
nence include: diuretics that increase urine flow; 
sedativ(!; hypnotic, and antipsychotic drugi that 
may diminish mental awareness of" the need to 
void; and drugs that influence lower urinary tract 
functioning, such as anticholinergic drugs (that 



inhibit the bladder from contracting) and cert^iin 
antihypertensive drugs (that decrease resistance 
in Hie bladder outletr (36,64). 

^Persistent or established incontinence (i,»., 
repeated episodes not associated with an acute 
condition) can be divided into four types: 

J ..Stress incontinence usually occurs in vvprften, 
especially those wliose musculature Ijfas been 
weakened by multiple vaginal deliveries op 
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\)i)\v\v surgi^tjy. It Involvcvs I he leakage of small 
ainoinits.ol(Uriile with increai^ed abdominal 
pressure such as that associated with exei - 
x\si\ straining, coughing, laughing, or sneeVing. 
2. Urge incontinonrv involves leakage of vaiy 
ing am(3unts of urine because of inability to 
delay voiding before reaching a toilet. It can 
be, but is not always, caused by a variety of 
g<M)itourinary and neurological disorders 
siK^h as involuntary bladdei' contractions, or 
local jrritation of the bladder or the urethra. 
:\ Ovi^vfUnv incontinence involves^ leakage of 
small amoupls of urine and"^ caused by 
anatomic obstruction to bladder emptying (as 
by an enlarged prostate in men) and/or im- 
paired ability of the bladder to contract (as 
witli diabetes, spinal-cord injuries, and cer- 
tain drugvs) 

v4 lunctional incontinence occurs in those in- 
dividuals who have chronic impairments of 
eillicji' mobility or mental function, are unable 
to use a toilet ind(?pendently, or are imable 
to mainlam continence because of psycholog- 
ical disturbances. This type of incontinence 
may alwo be induced by iatrogenic factors 
such as medication or environmental iTariiers 
(e.g'., rej?trainls). 




TrcHtitrent 

I )el(M mining the appropriate treatment for an 
" individual with urinary incontinence recjuires a 
thoroij^h evaluation of all relevant factors—^ 
genitourinary, neurological, psychological, and 
(*nvir(3nmenlal— that coulctj^e causing or contrib- 
u.ling to the condition. UnfortunaVt)ly; health pro- 
fessionals commonly do not recognize inconti- 
nence, es[H^Gially among community -dwelling 
^ older pei\sons. or fail' to note it as a problem and 
therefore do ncjt pursue an jevaluation (59). The 
' probl(Mii is compoundtJd by the reluctance of 
^lany aftlicted individuals who are too embar- 
.rasped to seek medical help or believe that nothing 
can be done about it. • p 

Rnver than S percent of incontim^nt patients 
'in a nursing honie setting «re estimated to have 
had any specifjc evaluation of their incontinence 



(59). Many could benefit from such an evaluation 
because it could lead to a t:ure or to treatment 
that significantly ameliorates their incontinence. 
Some experts estimate that one-third of inconti- 
nent patients can be completely cured and most 
others could be kept comfortable and di;y with 
^appmpriate management technologies (38,73). Un- 
fortunately, thel e have been very few studies on 
the relative efficacy of various treatments for dif- 
* ferent types of incontinence. Only a handful deal 
specifically with the elderly and most report on 
fewer than 10 patients (72). 

When treated inadequately or inapprypriatc^ly, 
incontinence can lead to skin breakdown and 
recurrent urinary infections. In addition, inade- 
quate treatment can exacerbate th^nncontinence 
and tluis increase the psychosocial impact, leading 
to further loss of self esteem and withdrawal 
from social activities that may exacerbate isola- 
tion an<^!i?pression. Studies in Great Britain in- 
dicate that incontinent individuals often are reluc- 
tant to utilize services available to them such as 
incontinence nurses, incontinence clinics, and 
laundry serviced (e.g., 67,^8,74,75). 

Many technologieis are specific to a particular 
type or types of incontinence an(jl attempt to cure 
Hhe problem (e g,, artificial spljjncters, electric 
stimulators, ch ugs, training procedures, and sur- 
gery). Diagnostic evaluation is thus critical to the 
appropriate use of these treatments. Other treat- 
ment technologies are nonspecific and palliative 
rather than curative (bed pads, undergarmjnts 
and, in some situations, cathetei^. In geneiiral, 
these technologies should be used as a last resort 
after diagnostic evaluation has excluded ti^satable 
conditions. 

I he various types of technologies for the treat- 
ment of urinary incontinence, along with their \ 
mechanisms of function and appropriate uses, are 
(lescribed in table 7. In order to discuss their ad- 
vantages and disadvantages, these t^hnotogies 
at e di\^ided into fOui categories in the discussion 
that follows: devices, surgery, drug treatment, 
and training procedures. Again, little is known - 
labout the relative efficacy and long-term cost pf - 
fectivetiess'^^^the various treatments for urinary 
incontinence. , ' 
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Table 7 j^reatments for Urinary incontinence 



Examples 



Mechaqisfft 



Uses 



Devices: 

fo' collect urine before loaf<age occurs: ' ^ * 

Catheters - A flexible tube Is placed directly In the bladdel aad 

grains urine Into a collecting bag. Can be used 
contlnu^illy or Intermlttontly.. 



Inability to empty bladder (urinary 
retention) tha^ cannot be corrected by 
surgical .or drug treatnrient.'(Thls may 
or may not be associated with overflow 
Incontinence.) 

Incontinence assoglated with healing 
-^klaJfislans. 



To collect urine after leakage occdfi: 



NASA (female) 
Condom catheters 
(male) 
Bedpads ^ 



Outflow Is trapped and drained Into a collecting 
bag. 

pad protects Individual and mattress from contract 
with urine. Those 0ads are disposable or reusable. 



Any type of InContlnefice, 



Any type of IncOmtlnehce especially, 
useful as adjunctive therapy with other 
treatments. ' 



Prevent or delay urine outflow: 

Artlflciarsphtncters Inflatable ^cuft Is surgically implanted around 

•urethra and Inflated tp prevent .urine putflow. 



/ 

Incontinence associated with, sphincter 
weakness (usually stress Incontinence 
or postprostatectomy) 



Inflalable.cuft 
Silicone-G'el 
prosthesis 
Periurethral Teflon ^ 

a 

Electrical stimulators 

A' 

Externa! cl^mp 
(mate) 

Pessary (female) 



Other treatments: 

Surgical procedures: 
Bladder-oeck 

• ' suspension 
Prostatectomy 
(transurethral 
resection and 
suprepublc) 
Therapeutic bladder- 
neck transecWon 
Solectivq bladder 
denervation 
(cystolysis) 
Therapeutic bladder 

' distension 

Corre</tlon of other - 
gfenitdurlnary 
. patholocy (e.g., 
bladder iwmor or 
stone). ^ _^ ^ 

Drugs: 

Propantheline! 
(Probanthine) 
Imlpramine (Tofranil) 
Oxybutrin (Ditropan) 
Flavoxate-(Urispa$) 
Ephedhne (Sudafed) 



Silicone-gel is inserted to replace existing urethra. 

Teflon paste Injected into tissues surrounding 
urethra. 

Device inserted Into vagina; produces electric 
.impulses that (a) cause contraction of pelvic floor 
musculature ib) inhibit bladder contractions. 
Penle is clamped to qreyent urine flow. 

■ ■ ■'■ ' » 
Device is Inserted into vagina, supporting tissues 
iDelow bladder an0 around urethra. , 



tncontinencG assocjated with pelvic 
floor muscle weakness or bladder 
Instability- 
All types of male incohtlnence. 

Female Incontinence associated with 
proiafised pelvic structures *<usualiy 
stress incontinence). 



Urethra and bladder neck are restored to a more 

normal Jntra-abdomihal position. 

All obstructing portion of prostate Is removed. ' 



Bladder neck. Is surgically incised. 

Nerves to upper bladder are cut so that there is no 
muscle control of bladder dome, but sphinpter 
mechanism is intact. 

Bladder is distended under anesthesia for at leasts 
two hours to a pressure close to ^stoltc blood 
pressure. 

Removal of irritative or obstructive factors. 



Female stress incontinence. 



Male overflow Incontliience associated 
with anatomic obstruction. 



Urfle Incontinence associated with 
bladder instability. 
Urge incontinence associated with 
bladder Instability. 



DimlTllsh bladder contractions. 



Strengthen bladder outlet 



Urge incontine^f^e. 



Urge incontinence associated with 
bladder instability. 

Overflow hicontlnence associated with 
oqtflow obstfuctiorK 

' Urge incontlheriCevassoclated witH 
bladder in8t$b|llty.. 



Stress incontinence issocialed with 
sphincter weakness.^ 
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Table 7.— Treatments for Orl^aryJncQntinende— continued 



Exatnples 



Mechanism 3 



Us0s 



" Phen#ropronolamfne' \» ' 
(Ornade)' • 

Estroflea (Pfemarln)" ' lncreasesr'5Mpportlng 'tissue around urethra. . 
Oral or tcfplcal 

Bethanecbol Promotes bladder contractlony 

(Urechollne) . ' • /i^ • 



Stress Ificontinence. 
Overflow Incontinence. 



Training procedures: ,1^ 
^ Habit training 



bladder ret/a)nlng 



Pelvfc floor 
exercises 
Biofeedback 
5- 



Behavioral / 
modification 



^ Caretaker determines InxJIvlduars pattern of 
- Incontinence and^gets him/her to tolled 
" accordingly, 
Carj^taker establi9hes routine of fluid 
Administration and toileting with progres'sive 
lengtfjening of toileting int^als to Inci^se 
bladder capacity x>r re-Initiate normal voiding. 
i Exercises to strengthen pelvic muscles. ^ 

With specialized equipment, patient is trained lo 
inhibit bladder contraciibns or contract pelvic 
muscles. ' , ' 



Caretaker rewards incontinent i 
dry. ^ 



)e nt iQd/v ldjiJil for staying 



SOURCE Jv.Ou8landor. R Kane. S* Vollmer. and M Mqi 
pbntract No 333 6550. Docomber 1963 



Urge, incontinence^ 
Functional incontinence. 

> - 

Urge incontinence. 
After cathetef use. 
* Overflow incontinence after 
overdlstenston injury. " 
Stress Incontinence. 

;Mainly urge incontinence associated 
^wltn bladder instability and stress 

incontinence associated with sphincter 

weakness, 

Incqnt'lnence associated with 
underlying mental or emotional - 
disorders; sqme foTfhs of 'functionaV ^ 
incontinence. $ 



edical Davlces fo^rlnary Incontinence: A Case Study," prepar6<3 for the Office of Teclmology Awessmeny, 



- ' DEVICES^ . / ^ 

" Vour- major pes of devices* are currently/ in 
^ use: bedpads and undergarments; catheterS; elec- 
trical stimulation^ and artificial sphincters .-v 

Bi^pads and underganAeiits range from t(iose 
that are completely disposable to those with 
xlaunderable oomponents/Most acute carg*h6spi- 
V tals an<^ long-term care instifytioos wse"biue^p\idb" 
' for managing incbntinejfice despite their re|afivef^ 
low absbrbency and^ack of odor Cotttrol. M©p^ 
innovative foriris, like the Kylie© pad that is 
lauafidei^able and cfr^ws moisture away from the 
• body;Jiavel3een marketed widely in the United 
' -State/ only'ppcentiy. The efficacy of these •prod- 
ucts in diminishing coijiplicationS ftf incontinence 
/ Auch as skin'iri itatiofi and urinary tract infection 
, ^ rias'not yef ^een carefully assepseclr 

The three types of catheters common jy use^ 
^^H^G chronic iiidwefting catheters, intermUtent 
, bladder catheterization; ^d; for men, external* 
catheter^ A chronic indwelling catheteV is placed 
. inllhe bladder and attJfehed t6 plastic tubing t^jat < 
dyaihs \jrinc ittto an externally wbrh collectioli 
^/blg. This type of catheter can inducQ s^ous com- 
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plications; however; ik^inary ItTact infection is the^^ 
mo3t common. It sboukl only he used in patients 
with u;inary detention that cannot be treated sur- 
gically; pharmacologically; ^or by intermittent 
catheterization; arid for patients with skin con- 
ditions that ve^yyorsenlb^by (^ontact with urij^e. 

There is evidence thatind welling catheters are 
oVe?rused in managing urinary incontinence; espe- 
cially in -glderly patients in long-term care faciK 
ities (10 to 30"peflrcent of incontinent cases); 
probably because'of the relatively low co^ and 
convenience for the st^ff (50;53;57,61,69). Iriter- 

* mittent self -cathet^rizg^tion has a lower incidenc^j 
of infection and othfer complications in younger 

^ patients (51), although its relative efficacy in the 
elderjy has not been studied; this method also re- 
gtfll^s training on the part of the Caregiver and/or 
^patient. External (condom) catheters. Used. ex- 
clusively in njeU; may^ reduce infection but require 
fi^eqiienl changing; often fall off;.and may result 
in locaV skin irritation.- ^, 

^ ^ The National Aeronautics anc^Space Adminis- 
tfation^tlVASA) has also developed an e^tec^l 

r ali^ urine-collection device for.yseof women ' 
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gic^ally, The most common surgical pi ococUire lor 
. incontinenc^is bladder -neck suspension in v^ppien 
in which the bladder neck and iiretlira ai e i eposl- 
tioned ib relievrt stress incontinence. The success 
rate is generally reported as 70 to 90 percent 
(54,62,63,65,66). There have been no conclusive 
studies on tlie efficacy of surgery relative* to other 
^ tr(>atmenls fot^ stress incontinenre. 

I>nilG TRKAXMKNT 

s 

Ahhougli drugs can be used to treat overflow, 
' stress, and urge incontinence (36,56,64), they. may 
be inappropriate for the elderly or have undesir- 
able side effects. For example, cholinergic di ugs 
used to treat overflow incontinence that pmraote 
bladder contraction may actually worsmi incon- 
tinence in the elderly by creating urinary fre- 
quency and urgency; in addition, some of these 
drugs may cause |::ramping, diarrhea, and in- 
creased Im onchial secvelions. Drugs used to treat 
stress incontinence that promote muscle contrac- 
tion arouhd'the bladder outj^l may exacerbate 
hypertension. The topical and oral estrogens that 
are u^ed in elderly women to strengthen the 
tissues aroumi the bladder outlet may , also (Exacer- 
bate hypertension and increase- tlie risk of cqji- 
cer of the uterine lining. The most common and 
effective drug treatment involves substances that 
redtice bladder contraction to treat ut^ge incon- 
tinence. Most studies show these drugs to be ef- 
fective in 50 percent of the patients. Many,- how- 
ever, can have undesirable-side effects, includihg' 
dry mouth, constipation, and, blurred vision^Un-^ 
fortunately, fhere have been few studies, com- 
paring the efficacy of these drugs With pther 
jnethods. . . s 

TRAINING PROCEDURES 

'Ti fining procedures" are broadly defined Here 
to include pelvic -floor exercises, biofeedback blad-' 
..der retraining, habit training, and behavior mod- 
ification. MO'^y of ^hese have been reportfed as 
suceessfur in. managing various types of inCoils' 
_ _ . ^ ^ ■ tinencfe (47y71)^atients ijxu^t have ac|equate cog- 

ferdiU typi) of irtcontinence. ('^tholOgic conditions ^ nitive ftjnction to use tHe p6lvic -floor exercises 
lit! the Io\^r genitourinary^ tractTthat irritate the (strengthening associatect Hfttiscles by repeated 
biaddei'^or urethra (^.g.,.bladder tumors, bladder • contiactioti), biofeedback .bladder retraining 
stones, and diverticuli of thfe urethra or bladder) (leqfrning to control muscle contraction, requir- 
"and caiise incontinence can also.l>e tteated ^iii -' ing specialized equipment and personnel) or blad- 



asthinairts. This a^ a similar arflifesive device de- 
veiO|)(^d by pri\/ate industry are still in the de- 
velopmental stage for application to older women 
' in the general population; both have already re- 
ceived approval by the Food a^xl Drug Adminis- 
tration (FDA). The adhesive device U^s been mar- 
keted on a limited basis; the fMSA product is 
scheduled t15v release onto tiie retail market in 
Noremlxc^r 1984 under nonexclusive licensing 
agreement with i{ small manufacturing company 
headed by iheJnventor of thedevict^. 

Electrical stimulation iiwblves an l^xternal d&- 
vice^iat intej|mittent!y ^tinrulates musculature 
associat(Hl with voiding to induce muscle contrac- 
tion and Miauitain continence. This technique is 
most useful for incontinence due to stress and 
bladder instability (40,41,42,43). Between 50 and 
SOpercenl of iudividi^als treated in this vyay de-' 
rive some short*tenn benefit from' the treatn\en|ii^ 
^ T^^e k)ng-term effects of chror\i#electrical stimula- 
tion are unknown, however, and the patient must 
be willing and able to manage the device. 

While artificial sphincters apfjeav to improve 
or cure incontinence in 40 to 80 percent of pa- 
tients treated (relatively few patients receive 
sn^ch implantations), there are several a^^^eiated 
complications. The most common problems are 
eit^sion of vhe sphincter cuff into the uretlirj^fper- 
sislent infection, and mechanical failure. Favor- 
able results'^have been obtained with prostheses^ 
consisting of injections of silicone gel dr^Fefloij^, 
but there is again the risk of urethral erosiorLajpd 
Teflon® partides have shown a tendency to mi- 
gi ate 1o other major body organs. 

. ■ . ■ '^-^ 

4 ^ ^ sijrgkryC , , _ 

s an essential treatment for certain 



Surgei^ 

types of incontinenoji arid is^effecttve, but not 
(\ssential, f(>r other tvnes. An rfnatomic obstruc- 
tion to urine flow (^., art ehl^irg^pro^atp 
men), for e,\ample, (^n lead to re«iT5l1t infec- 
tion and even renarfailure, necessitating surgery 
to^rjBlieve the obstructi^. Yet surgery m^fciot 
curc^ the incontinence am may eveK^M^duce^iiif 
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(ler rcirainiiig (learning progressively to extinicl • 
perjods between voiding). Habit training involves^ 
. devdiy)inga toilet scbedule and can be uijed with 
patients who have inCnial and physic^al impair- 
ments. Befiavior modification js^shnHiar to habit 
training but incorporates positive and negative 
reintorce^'s and is used mafniy tor bed-vyetting ^ 
childwMi and chronically mentally ill patients 
(39,60). Most studies ot the efficacy of training . 
procedures have involved some ty^e of bladder 
retraining or habit tcaining for urge incontinence 
and have lound1>{) to 80 fx^rcent of subjects cured 
on sul)|^tarrtially improved (4^45,47,48,49,52). 
/Vgain. there have been fevAtsiudies of the' rela- 
tive- efficacy of fii^ining ciu^^pared with, other ^ 
treatments > . 7 



The co3i of iniHmtinvnce ^ , ^ V 

» . ^ 

Thb costsifif incontinence go far Ijeyond ecq- 
ngmic considerations. ^^Wilhdrawal from sot-ial 
activitfCvS, jisychological distress, burdw oathp 
family and Caregivers, and the inhue^ce on l(he' 
dect^ion to/iiVstituH^nalize are all importai^ pb"^ 
tt^ntial effects of incontinence that ate difficult 
to (juantify (-55). In one study of stress in care- 
givers of frail elderly communityrdwelling per- 
sons, dilB^lties vVi\h toileting and. incontinence 
were higrwy correlated with caregiver buixlen 
(55). Since tl^ie Federal Government plays xan im- 
)ortant role in assisting with medical costs^how- 
ever, it is important to discuss the cost oi\in- 
contijience and current Federal reimbursement . 
policies. 



9 r 

rhe variety cxf incontinence products are dis- 
cusvsed |tV(ftUail in a separate OTA case study/ 
*Toclino!ogies for ,lVlanaging .Urinary ificonti- 
n(Mic^^ ' One of the report's major conclusions.Js 
that promotion of these products Ikis been t^i> 
g6%ed largely-^toward physicianvS^mcf other health 
care lirofessionals rathe^^ than toward the con- 
^imier. As a result/incontinence products are nit 
widely available at the, retail level and public 
avN^afenCvSs of the;variety of treatments availably 
is Scant. . 

Two large paper-products firms have entered 
the mar^f?t for disposable incontinence products/ 
however, and have launched consumer<)rien|ed . 
advertising campaigns that rnay help destigmatize 



incontiin?nce and lead to competitively low prices. 
Unfortunately, these promotional efforts, wliich 
emphafJize maoag(jment of irjcoiilinence through 
use oQindergarmentiJijTiay leaAconsumers 
AO belfevc^^t this is the most appro^iate treat- 
ment. For i^vlier technologies such as catheters, 
ekx:U ical stiniblators, and artificial sphincters, liie 
delays and difficulties in obtaining FDA approvals, 
could constitute a b.arrier to entry into the mat - 
ket for manufacturers. 1 he c^^e report points out 
that the Federal Govepnment, as a disinterested 
parly, could effectively promote consumer edu . 
,ciition about the importance of medical evalua- 
tion and ftie variety of treatments available. 

FINANCIAL COSTS 

TM actual expense of ^continence manage- 

^ nient and the Federal role in providing financial 
assistance to pre recipients is important since tl>is 

. can affect access to herfltlr care. Mgredver, loss 
of productivity qf both those afflicted-^and tl^l^, 
caregivers pan be substantial. *It is impbrtanl to 
note that, as has been mentionecl, verw^»v in- 
continent nursing home patients receiv^*<rip^ 
cific evaluation of their condition. .Althou^HTSn . 
extensive urOlpyc evaluation for incontinence can 
be costly (about $690) and inyolve highly ^peci&lr 

^ iz^ personnel and el|uiprii6nt, it may save rtioney 
overall by curing or fnitigatm^tHe condition 
through more^speiific, effective treatment (58), : 
and jbring immeasurable improvehient to the 
quality of life'of iJ^PlJ^the patient and the care- 

. giver. Research into the^nost practical and Cost- 
effective:methods offdiagnosing different types 
of incontinent patients is sorely needed. 

The U.S. Surgeon General has estTmated that 
$8 billion is,^pent on incontinence in this coiiri- 
try annually *;(37),Mhe basis of this estimate has 
not been detailed, hoWeyel;^ recent report (58) 
"divides estimates of'the overall annual cpsts^of 
incontint?nce in nursing^ homes in the United 
States intb'Tirst-orderjbosts" (i.e., the costs of man- 
aging incontinence without the costs of any com- 
plicating conditions) and ''secondoixler costs" (i.e., 
the costs asiiociated with managing complicatiqiis 

of incontinence and its treatment). 

^ < 

if only first<)rder costs are consi(ltered, incon-'^ 
tind^cS adds bjetween $3 and $1^1 to the daily co$t 
of'caring for a nursifig home patienf: the rangfeP 
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ol cosl Ks duo lo clilf(U'i!ig costs of varioiKs man- 
agcmitMit teMuiiques. ()/ the Ihree compoii(3nls of 
these rosls (labor, laundry, and supplies), the la- 
t)or involved in handling an incontinent palient 
is ihc major conli ibulor. 

Assuming dial ihere are approximately (^)0)0()0 . 
nursing home paiient^s witli some degree of uri- 
nary inconlinencephnd that, in three^iuartei s of 
lhes(* pali(Mils, I he incontinence is of sufficient 
sevcu'ily diat catheters or oTliei' specific manage- 
numl technicjiK'S are used, the yearly first-6rder 
costs of inconnnence in U.S. nursing homes can 
l)e (\slimaled at l)et'ween $0.5 billion and $1.5 bil- 
lion riiis represents belvyeMni 3 ai'id 8 percent ot^ 
duviolal (\\|>*^ndilur<f on nursing hojne>^ire in this 



counUy (58). 'I'he-6aal«^of iticonfinen^^ in the 
coinmunily are nuJcTi more difficult to estimate 
and no sludies have addressed these cosLs in 
delail> 

Kirsl -order costs were estimated lo he lowest^ 
for [)aljrnl)r with indwelling calh(4jlers. Yet for « 
ihcse .same paiifi^ils ihe second-order costs were 
higli<^?il h(H:ause of the high incidence of urinary 
^Iracl injeclion associated wifh continuous use of 
r llu\se d(n'ic(\s. A conscM^vative t^stimate of the 
second -order cosis uf incontinence is between 
$2,000 and $3,000 per p<itieht pej;year. The Na- 
tional InstitiUe on Aging is currently fuhdifng a 
,sludy on n'lethods to reduces complications ^sso-- 
cialed wifh indweljj^g catl^eftet^ in order to nx- 
ductr secon(l^)r(l(^r cosis anc^^ossibly l ender 
ihrso cildi(»t(^i s ICvSs ^^)stjy alte^^iatives toother 
IrealifienLs in di6 nursing home setting, 

t.xcepl for diaijpostic valuation and services 
d(?liv*'ei ed avS part- of an acute hospitalization/^ 
Medical e^x)verage for incontinence products is 
c|Uil(^ limiled. Pan B of the plan only pays for a 
prosdielic dtn^ice that r(?places an inopei^tive' 
l)0(jA^-mgai) oi^ function thereof. Ihus sphincters 
s or ileosiomy bags would qualify, but catheter^, 
bedf^ads, and undergarments would not. Medi- 
(^are also" do(^s not pay for most bedpads aild 
iiiul(M garmetus used outside of.the hospital. 

'Mi'diraiT <m)\im a^<* iu iilp hospiltil rosls-uudiM' Pari A changed 
Ilfamaut flllv wiih ilit* inlrodiidlon of dla^iios^-rolatod groups in 
VUv all inclusive; price will not ?pi\'ificaUy pay for 
ai^ incontinciicr df»\ icr 



'Coveiage-for urinary incontinence Jiroducts 
^ under Mc^dicaid varies from Stal^? to State, Under- 
garments and other disposable products ai e least 
likely to be consid(^redd«edical equipoient and are 
therefore.lhe least likely treatments''to be covered. ^ 
Medicaid covers these products in some States, 
sucfi as New York, California, Florida, Illinois, and 
Michigan. In other Slates, such as New tiersey, 
these pi d(k/^ts are not "covered. Even in (hose 
States in wliich Medicaid covers the products, the 
(ype and extent of coverage vary considerably. 
Furthermore, Stale requirements for covei^rfge " 
and paymenls change frequently. 

. Given present fixed reimbui^sement rates in 
most States, the first-order costs of incontinence 
($3 to $11 per day) represent 7 to 27 percent of 
the daily per diem provided by Medicaid (about 
$41 per day in California for 1984). The result is 
()ften reluctance at nursing homes to accept in- 
continent patients. Several States have developed 
or are developing case-mix reiillibursement str^it- 
egies that recognize the rising costs of (neon- 
tinence>die'emphasiwS, however, is on managing 
^uch patients rather^han on treatment to improve 
their coiulition. ^ " 

Moi eoveK^^jfcoiid-ordei^ costs, as for treatment 
of skin breakdown oiTurinary tr^ct infection, arer ^ 
largely covei^edl^Medicare. The financial incen-. .^^ 
tive for nursing homeif^ is therefore to'use^ the 

tment in terms of first-order dosts ^ 
elling catheter) regardless of possi- 
ble resultant complications. An expei iment con- 
ducted by tht*^alioitdl C'entt^r for Health Serv- 
ic^\s lesearch is currently testing the effeote of 
paying nursing homes an incentive to accept in- 
continent patients and a bonus if they imprwe 
th^^ functional condition (70). ^ " v 

•A 

Conclusipn 

Uririary incontinence^fflicts a signif^jlnt per- 
centage of our eldexljM^fcation^wilh^uetrjmen^ 
taljeffects on their pbyl^^K|lealth, psy(;fiological'^ 
well-being, ancji social funOToniqg, and constitutes ' 
a costly health cafe prc^blem. There ai e f^everaj 
barrters to effective treatment, mpluding lack*oT 
knovV'ledge about the most effectiVe treatment foi^ 
pai ticular. types of incontinente. lack of public 
awareness of the variety of technolc^ies avaikijjle ^ 
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(many curative), social stigma, and liinitml access 
lo hcaUli carevdue to rtiinimal, mcopsistont gov- 
ernment reimbursement for most of incontinence 
treatments and products, especially for the non- 
institutionalized. Improving, the quality andf^v'ail- 
ability of treatment for urinai\y inbo'ntfriencfl by 



'5 



I educing or removing lliese barriers could reduce 
the impact on affected individuals and iheir care- 
givers, as well as reduce costs through decreased 
insthutiolialization and reduced use qf other 
health c<\vo resources. 



Hearing impairment in the elderly' 



Hearing loss is a majoi^ problem for the elder ly. 
National surve^ys show tlvat hearing impairment 
is the third most prevalent chronic condition 
among the noninstitutionalized eldei ly, exceeded 
only by arthritis and hypertensive disgjige (93,94). 




As the older popuJation grows, thWnlmber of 
hearing impaii ed individuals will increas|jrapfidly. 
Becafise^the over-75 population has a very high 
prevalence of hearii)^ impairments and is grovy % 
ing at a faster rate than the elderly population 
as a whole, the total number of hearing impaired , 
elderly individuals will rise dramatically. At prps- ' 
ent; more than 7 million elderly persons have sig- 
nificant hearing impaii ments. If current rates per- 
.sist; there will be*mof€ than 10 million hearing 
impaired elderly persons by^the year 2000. 

Hearing impaired individuals include both 
those who are de<ff and those who are hard of 
hearing. jHard of hf(^ing refei^s to a degree of 
bearing impairment thatr^ihterferes with com- ^ 
prehension of speech; although partial auditory^ 
function remains. Deaf refers to a degree of im- 
pairment that renders hearing nonhmctional for 
tlie ordinal V purposes of life (901 - 

Oniy a small pro^Won of the elderly with 
hearing impairmenl^P^^deaf, but even the par- 
tial lossi^f, hearing traft ifvoften associated with 
aging can limit . intlepenc^ence and negatively af- 
fect quality of^life for the elderly. Hearing lose ■ 
restricts the individual's't^bilitjf to interact with 
others and to give^Ubceive; aiW interpret infor- 

^r!>i» MM tioil 8U|iuiiAi:t/.0K nn O I A btiokground papor. Manage- 
:mrn( Hvaniif^ Impahvjont in tfw Eldovly, w!>l(rh draws h<»avily 
fill {] Wvct^^X M ri(»v(?r. L. k. Glass, and R J. Newcomer. The 
X1si,nagt^nwn( i)t ) (oaring hui}airnu\nt in Older Adults and Ainori- 
^(7in S|KMH*h l.iinf(ungr'-llp<irin^ Association. Managomeht of-Hearinf . 
UnpaivtmuH in Okiev Adults. O VA contract No. 33a-fl970.O/ tifj^ 



matihn. Sound is important for self-prolei^tion and 
identification of hazards in the environment. 
Ultimately, hearing loss can affect nientnl and 
physical health, decreasing the ability of sojne in- 
dividually to function independently and increas- 
ing the need for formal and informal long-tej m 
care §ervicev>. 

, Prevalence 

'Tbe prevalence of hearing impaii menl is meas- 
ifrtejtj^two methods, intei^iews and audiometi ic 
te^ti^ The interview inethod underestimates the 
prevalence of hearitig impairment because many 
individuals, particularly the elderly, are not aware 
^ of their hearing lossx>r may dfeny or minimize its 
severity. Audiometric testing re^ult^ in more ac- 
curate information about prevalence and also 
measures hearing at specific frequency levelsS^iis* 
is important because hearing acTiity irf the elderly 
varies greatly according to frequency. Audio- 
metric tests thfit measure hearing of pure tones, 
however, underestimate the extent of dysacusisi 
a condition that is widejspread amortg the hear- 
ing impaired efderly. Individuals with dysacusis 
can bean pure tones bUt4iave ^lifficufty under- 
Standinglspeeph because of deficits inr a^iditory 
discrimination (84). . 

Preva^er)ce of hearing impairm^at by ag'e, gen- 
.der, race) income, and institutional status is dis- 
cussed here. These data reflect prevalence of 
hearing impairment ih the total population bulj 
may not apply in a givien geographic area. For er- 
ample, the prevalence g^f chi onic ear infections 
among certain ethrtie'g} 6ujps in Alaska and tn the 
^ Soytliwest inci eases lh§ prevalence of Hearing im- 
pairment in tllese areas. Similarly, 1<i ai;eas whci e 
higfiVioise industnes are conccfntratefl, hearing 
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loss is inucli morn prm'ahMU among the working 
ago and older- populations. 

Interview sui veys indicate that the prevalence 
of hearing impairment rises sharply with age, 
from less than 2 percent of lhos6 under 17^ to 
about 12 fJfjTcent of those 45 to 64, 24 percent 
of thciso 65 fo 74, and about 39 percent of those 
over^75 (92). The severity of hearing impairment 
also infcreases with age (91). 

Audiometric tentrng indicates that hearing im- 
pairment vai ies according to thetVequenc}^ of the 



sound. As figure. l'3^irxdicates, tlie elderly have 
^ much greatej* hearing loss for liigh -frequency than 
low-frequcf icy sounds. Wliile most speech is in the 
frequency range of 500 to. 2,000 hertz, sounds 
.such as S; T, K, and P are heaixl at higher fre- 
quencies, and elderly persons with hearing im- 
pairments are often unable to hear these sounds. 

hit ei* view surveys show t^at elderly men have 
a highei^ prevalence of hearing impairmenf than 
elderly women. For example, «ne stud}^, found 
that 29 perceiU of- men ages 65 "to 74 had hear- 



Figure 13.— Percent of Adults Aged 25 to 74 With Hearlqg impairment, by Frequency of Tone In the United 

^ States 1971-75. ^ 




65-74 



SQURC^ National Corner for Hoaith StaiiSVcs. Basic Oat^» on Hearing Level of Adults 25 74. Office of 4^ea^lh Research Statistics and Technology. 1^80 
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rug iinpairrnont^ compared with only 2fO percQig 
of womdti in that age group. Among those over 
75, 44 percent of men but only 35 percent of 
wouien have hearing impairments (92). Some 
scholars suggest that tliese dilferential rates re- 
.suit frpm men's longstanding exposiare.to noise 
in heavy industry and other work-relaWd situ- 
ations. I' ' m 

Aluliometric testing indicates that elderly men 
have aj>jgher prevalence than women of hear- 
ing loss at high frequencies. One study showed 
that 49 p(>M cent of men ovj^r 65 hac^ a moderate 
rio severe he^iring loss^t 4,000 hertz, compared 
with only 17 perceixt of women over 65. Elderly 
women, howevei\ have a slightly higher preva- 
lence of liearing loss at low fi^equencies (95). The. 
reasons for these differences are not known. 

RACK » " 

Interview surveys indicate a lower prevalence 
of hearing impairment among black persons of 
all ages than among whites. For example, blacks 
age 65 to 74 (l>oth sexes) showed an impairment 
rate of 18 percent, while whites in the same age 
group (ihowed a rate of 25 percent (92). Audio- 
metric testing shows that elderly blacks have a 
lowei' prevalence of severe hearing impairments 
than elclei ly whites, but jit higher prevalence of 
moderate hearing impairments (95). 

Persons with. lovy' family income^ have higher 
ra^ps of hearing impairment than their wealthier 

' counteiparts. For example, one interview suin^ey 
found that the? rate of impairment among persons 
65 to 74 with annual family incomes below $3;000 
was 30 percent. For the same population gpoup 
with incomes in excess of $15,000, tbe.rate wav^ 
20^ percent. Wifli only minor variatiortrlhis in- 
verse Velationship to income is sustained for all 

' agexategories (92). 

INSTJTyTlONALlViATlON 

The priwalence of hearing loss among the in- 
stitutionalised elderly is greater than jimong the 
noninstitutionalized elderly (8^). Moreover, a re- 
cent*study of an institutionalized older popula- 
tion (80) pointed out the inadequacy of* self -reports 
foiv accurately a^isessing hearing impairment. 



Residents of a home for the aged were ihler- 
viewed about thtnr hearing and were given audio- 
metricMests, Fifty percent of thej^c.^sidents^ac- 
knowltHlged a^ hearing loss, Xmi audiometric 
testing showed th^t 75 percent had hearing im- 
p;iirmenfs; 8 percent of the residents reported 
hearing loss when there was no atidiometric 
evidence of impairment, while 33 percent re- 
ported normal ijearipg but actually had clinically 
signilicant loss. These findings sug fjt ■W In at audio-, 
metric testing should be a routine procedure for 
(jlderly individuals admitted to long-term care fa- 
cilities. 

Types and cmiseB of hearing toss 
among the elderly 

Types of hearing impairment include conduc- 
. live, sensori-neurab mixed, and central hearing 
impairments. These types Are based oVi the site 
^ of structuFa]|iamage or blockage (see fig. 14). Con- 



Figure 14.— Physiology of the Human Ear 
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In the healthy ear, the outer ear gathers sound wa«Bs and 
directs trtem.to the ear fl^um/where thre^ bones— the 
malte||, irfcus, and stapes— transmit the vibration to the 
cQjjWptf. In the pochlea delicate hair cells ^translate the 
y/'^ibratibn into electrical current that passes through the 8th 
cranial nen/Q to the auditory centers of the bT^n. 

SOURCE OTA From ar\ortQln«l by y"Vfl©dm«n. Washington University Medteal Center 
a! St Louis. ^ *^ " 
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(lurdw lu\iring JmiJciirnwnt involvos tli(^ ouUm^ 
iuid/or middle t\'ir. Sonsori-iuniral iivipairm(?nt 
involves* (lainagn lo iho iniUM^ vaw, tli^ ( ochlca; 
<ind/()j^WMM^ of th(^ (Mglilh ci anial ium V(\ A mixbd 
luuiring impnirmoiU, as the term in1plie»/is-ono 
lhat rom])rises boiU (*f)ndiH live? sonsori-nou- 
r}il components. A contrail pi oct^ssing disorder is 
a lusiring inipairnienf that inf luences the luider- 
slan^ling oi spoken language; the elderly person 
niav hear !he words but be unable to make sense 
out of iheni as a i c^sult of disordors of (he auditory 
j)atlnvays in \\u) brain . 

flearing inipai!7nent/:auses an inability to hear 
(Mivii oi)ini(Mita] sound withoul amplification, ilear-^ 
ing iijipaii ineni is sometimes also chai acterized^ 
by an inability to discriminate or undojfitand 
spo(M;h, sounds (*ven with amplification. This^ 
distortion of soifndh which is common among 
the hearing impaired elderly, can result in the 
complaints "1 can bear yoii; but 1 can't under- 
8titnd you." ' ' 

fimiitiis is often an accompanying (complaint 
oT Itiose wlu) have hearing loss, ll is a ringing or 
l)u/y:ing in tbe.eai s or head, the cause of which 
is unknown. 1 h(^ prevalence of tinnitijs increases 
with ag(\ and is more cominoi) in women than 
men (81). Another ^Moblem often seen in old(?r 
persons'^vTth hi^ai ing loss is recruitment, in- 
ability lo lolei at(^ loud sounds. This ^ndition can 
intcM'ftM (* with si^isfaclory us(^ of-^a hearing aid, 

(;aus(\s (ilTcl^nductivi? and sensori-neui al bewar- 
ing loss arc listed in tablt^ 8. The most conirpon 
type of hearing loss in the eldei ly is prebycusis, 
a s(Mis<*f^ieural los.*x resulting from changes in 
lh(^ inner ear. 'llicse changes can include de- 
( l eased numbers of hair cells oi^ nerve fibers in the 
cochlea and fjbrous changes in the small blooci 
v(*ssels thai supply the cochlea. Some* i esear'ch- ^ 
<H\s^i\(^liev(^ that^)i esbycusi*; is aj^;>(K:jated with nor- 
mal aging, while others believe it results pi imftj - 
ily fioin disease conditions. Not all eld^tjy^ 
indi\1duals^fHve presbycusis, and some peppU^ ip 
theii*'9()s and older retain acute heapihg. : 



Tables,— Causes of ConducUfe and 
V w-^^ Hearing Impifuments 



sori-Neural 



} 



Causes of conductive ftsaring tmpslrmsntn: 

External blockage: buildup of wax or presence of a foreign 
object Inithe ear, .whith Is very common In the elderly. 

Perforated eardrum: a hole br tear In the eardrum, which can 
occur as a result of Injury, sudden pressure change, or 
Infection. 

Genetic and congenital abnormalities: malfunction and/or 
malformation of the outer and/or middle, ear. 

Otitis media: middle ear Infection and accumulation of fluid. 

Ofosc/0ros/5." disease process affectlng^h^ motjillty of the 
middle oar bones, which Is thought to be hereditary. 

Causes of sensori neural hesring Impairment: 

Presbycusis: literally, "old hearing." The Jerm has been used 
, to describe hearinglmpairTlient that occurs with old age. 
Prosbycusis oiay be sensory, neufal/metabollc, or vas- 
cular In nature. 
^ Hereditary hearing Ibss: includes a ^reat variety of disorders 
•^that affect the sensori neural mechanism and are usual- 
ly present at birth. 
' Trauma-Induced: caused by a severe b(ow to the head, Tin ac- 
cident, or a stroke or brain hemorrhage that affects the 
ear, auditory pathways, and brain centers. 
Tumors: acoustical neuromas and tumOrs that Invade the 
eighth .nerve/ ' . ./ 

. Noise dam,age:^bT\ei or cgntlnue^ exposYjre to high-intensity 
sound, which irrepya^ly^^d^niages the hair cells. 
Vascular Incidents: related to hypertension, heart disease, 
or other vascular problems that may alter blood flow to 
' the Inner ear. 

Drug-induced hearing loss: Utuqs such as aspirin, and some 
antibiotics^^diuretics, and certain powerful anti-canoer 
drugs can damagd the hair cells or ot*ier vital parts of the 
^ inner ear. 

Vimt and bact^j^l illness: such as mumps, meningitis, or en- 
cephalitis, fkOijTubeiia contracted Ijy expectant mothers, 
are some con^on disease processes that are well-docir 
mented as»<=ettologies for hearing impairment. 

Meniere's disease: characterized by fluctuating hearing loss,' 
dizziness, and tinnitus, the possibte causes^range from 
allergy to hypothyroidism and diabetes. ' 

SOU^E: American Speech and HearUlo Association. "ManaQement of Hearino 
Impglrnient In the Elderly, prepared for OTA under contract No. 
333 8970 0, 19ej. ^ * . 

ing Pater life. People who have be^n |eof since, 
childhood have had'time to adfjiivSt to their hear^^ 
. ing losses and to develop behaviors tp cope with 
• the jioLial isolation rt^staltin^TjynideaTpesX (77}; 
^iSut additionarproblem'^^^i^ ^ 



rHl\ ()NSi;1^ OF riEAHIIVO IJVIPv\IRiV#;iVl' 

Thc^'oi'HiJtM ot h(iaring impairment can occur 
belbi e birth or in (^arly chiJdhood befoi e language 
is aequinKl, during, early or middle life, or^dur-* 



seriously affqpt their fiyYctioprng. For\ip)c1^nfjie, 
poor vision in old age may'^nterfere with, lip- 

'\ readi^^techniyilfej me individual fiasnised suc- 

\c^ssful^ throughout lifo. ^ ^ 

* * • 

^ The elderly wfw become hearing ifnpaii'etj Jate - 
in^lfe present different problerns beoSuse Jihey / 
must {icqijlr^ an entirely new'^and complex sys- 
tem of communication in order to mqjn^tafh.st^ia^ 
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inie?raciion. Little information is available about 
tjm vspecial problems of acqciired hearing impair- 
ment (imong adullS; and particularly the elderly. 

Impacts of hearing impairment 

Hearing impairipent causes sociaLand psycho- 
logical diifioulties by interfering with the individ- 
ual's ability to communicate with family and 
friends. This can lead to withdrawal, social isola- . 
tion, and depression. Loss of hearing interferes 
with the elderly person's ability to compensate 
for other losses that can occur with aging, such 
as loss of relationships due to the death of spouse, 
siblings, and friends, loss of a familiar home or 
community, and worsening health and mobility. 
Lack of easy communication means decreased 
across to new people, new activities, and new 
• services. 

Hearing impairment limits access to informa- 
tion that is normally available through personal 
communication, telephone, radio,.(md television. 
For elderly individuals who have both hearing and 
^isual impairments, access to information is often 
severely limited, atid some research indicates that 
restricted access to information can contribute 
to the progressive development of confusion; fur- 
ther research is needed in this area. 

Perhaps more important than any actual con- 
fusion related to hearing loss is the widespread 
assumption that elderly persons who are hear- 
ing impaired are also confused. In a study con- 
ducted in a hospital, health care professionals de- 
scribed their impatience with elde rly persons 
with hearing losses. Several respondents said.the 
method they used in interactions was to "screarri 
at themr ' This behavior was considered accept- 
tjible since the patients^wicre old, "and probaftly 
r5(?niIe/too" (76). * . ' 

DI^IVIAL OF HEARING IMPAIRMENT 

^^ny elderly individuals deny they have a heai^- 
. ing problem, despite significant evidence to the 
cbnfrrfry . Negative sodial attitii^es about hearing ^ 
impairment and growing old encourage denial. ^ 
Hearing Impairment is not viiftble; and in- 
. visibilfty facilitates denial. In addition, hearing 
. impairment in the elder^ is ojFten charactefized 



by very gradual onset that caii make the inipaii*- 
ment difficult to rieognize. 



For elderly persons with one or more life- 
threatening illnesses, hearing impairment may 
seem insignificant by comparison. Tht^joiisel of 
depression and withdrawal associated with hear- 
ing impairment may be slow and insidicyus and 
may appear unrelated to hearing loss. Accidents 
that occur as a result of the ^Iderly person's in- 
ability to receive aiir^ ciies.are frequentlyam- 
biguous as to cause. Similarly, dif Acuities in com- 
munication and social relationships may not l>e 
attributed to hearing loss, even when the loss is 
acknowledged. As a reswlt, hearing impairment 
is often not seen as important by the elderly, their 
vfamilies, and health care providers. Denial of hear- 
ing impairment and failure to recognize its im- 
pact on independent functioning are .clear ob- 
stacles to effective treatment. 

Treatment of liearing.^pairment 

Treatment of hearing impairment includes 
methods to: 1) preve^it hearing impairtnent or 
reduce its severity, 2) improve the individual's 
communicative competence through amplification 
or other electronic^ and mechanical devices, 3) 
adapt public facilities to accommodate the special 
needs of hearing impaired people, and 4) help peo- 
ple to managd^eir hearing problems by provid- 
ing information about devices an'd other compen- 
sf^tory Strategics to reduce communication 
handicaps. / # 

I 

Potential treatments for hearing impaired peo- 
ple are the same regardless of a^e. The suitability 
anci effectiveness of eath a4)proach, however, dif- 
fers considerably among the^various age groups, 
because of the type of hearing loss most f^equent- 
ly encountered and because of other physical, 
, psychological, and social characteristics of each 
age group. # 

PREVENTION 

Prevention is an obvious first approach to treat- 
ijieht. At present, tix) |iftfeMs known about the 
causes of hearing los^ associated with aging to al- 
low effective preventive measures. Dietary fac- 
tors and^ circulatory changes hava been impli- 
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catcd, if not as dir^ect causes, at least as 
accelerators of dele^ ioration in the auditory sys- 
tem. More vigorous research efforts might iden- 
tify specific factors that would ultimately lead to 
preg^e prevention strategies. 

Some hearing impairments in older people re- 
sult from preventable problems that Ijegan t^riier 
in life, such as untreated infections and exposure 
to noise. Better health care throughout life ahd 
effective noise control procedure^^dould ultimate- 
ly reduce th^l prevalence and severity of hearing 
loss amon^ oldei'' peo^e. 

Some di;!yjB(s damage auditory mechanisms. The 
best known ototoxic drugs are the 'aminoglyco- 
sides/* a class of antibiotics that includes strep- 
tomycin; these drugs may be lifesaving but can 
adversely affect hearing. Aspirin can also be 
ototoxic, though probably only in the high dos- 
age levels sometimes us^ed in the t^reatment of ar- 
thritis. Aspirin-induced hearing loss is usually re- 
versible if it is recognized early and dosage is 
reduced. Too little research has been done on the 
mechanisms of ototoxicity and the essential chem- 
istly of ototoxic agents . Educational efforts have 
.been effective in informing mdst physicians of the 
hazards of streptomycin, but the otfHoxicity of 
other drugs is frequently not recognized. 

MEDICAL AND SURGICAL TREATMENT 

The UkelihocNl of curin;^ hearing impaiirihents 
in the elderly with available medical or surgical 
treatment is limited because they are almost 
always sensori-neural josses, most of which are 
currently not treatable. The exceptions ij^iclufle 
removal of acoustic tumors^ and surgicc^ treat- 
ment of Meniere's disease. ^' 

The cochleai knplant is a relatively new treat- 
ment foi' sensori-neural hearing loss.^his elec- 
*trQnic device is surgically implanted in the inner 
ear^to pick up sound waves, change them to elec- 
trical signals, and carry them f^jpi the cochlea to 
the auditory nerve (82). The purpose of the im- 
plant is r^urbelecti ical simulation of natural hear- 
ing, but ml\ attainment appears far in t^iS^future: 
The soimd produced by available implants has 
been described as fluctuating grating npiBeffandf 
bu^szes thclt^are noj the same as qormal sound 
(85), and users need extensive tf'aining to learn 



^ to interpr^U the sound. Research to improve the 
cochlear implant continues in the United States 
and other countries. 

, In its [)resent form, the cochlear implant is not 
appropriate for most elderly hearing impaired 
people whp usually have partial hearing loss 
rather than the profound deafness for which the 
device is now used, ^n the future, as tlie coclilear 
implant is improved through research and testing, 
it may become an important treatment option for 
sensori-neural hearing loss among the elderly. 



TECHNOLOGIES TO COMPENSATE FOR 
HEAHING IMPAIRMENT 

Since only a small prc^portion of the hearmg im- 
paired elderly can benefit from medical or sur- 
gical treatment; otiier affproaches to tre/itment 
are needed. These iq5pM)aches do not change the 
underlying condition but provide methods to com- 
pensate for hearing loss and maintain adequate 
com4iunication. Such methods include the use of 
personal listening devices and amplification sys- 
tems, adaptations of the telephone system, and 
signaling and alarm systems. 

■ Hearing Aids.— Hearing aids are amplificat^pn 
devices designed to compensate for partial hear- 
ing loss. They have benefited thousands of in- 
dividuals, allowing them to function in commu- 

/ nication situations that oth'erwise would have 
been impossible. Yet only about 13 percent of alL 
persons With hearing impaiiTnents use hearing 

. aids. The elderly are more likely to use hearing 
aids than younger people: about 20 percent of ((fr 
hearing impaired persons over 65 use hearing 
^ aids^ and those with more severe impairments are 
more likely to use them J^l). 

Deterrents to the use of hearing aids include 
^ problems in instrui]|ent design and performance, 
social and psychological factors, and cost. Hear- 
i ing aids do not restore normal hearing for most 
^/ users. The quality of sound is mechanical, and llie 
amplification of distracting background noise is 
a problem for users of all aged. ^ t 

Som4 specific hearing def icita that are commoii. 
» in the elderly, such as more severe hearing loss 
; ^ at high frequencies and distortion of sot/nd due 
to abnormalities in the sensory cells, require tai- 
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bring of the hearing akj^s opnralional spocUica- 
lion<i. Sound processing tecriniqnes are available 
to in<ike these adaptations; liui most of these tecli- 
niques are not widely used, partly because of the 
difficulty of identifying the precise deficits expej i- 
m\cec\ by each jjjdividual (85). Audiologists are 
trained to evaluate hearing deficits, but many 
elderly individuals buy hearing aids from heai^ 
ing aid dealers without seeing an audiologii^r 
Moi^eover, Qven when a comprehensive evalii^- 
tion is done/the audiologist or hearing aid dealer 
may have difficulty selecting the l!ip|3roprlate 
hearing aid because of thtNack of reliable tech- 
nical information about different brancjs and 
typ(?s of hearing aids (79). 

Social and psychological factors th<1t discourage 
use of a hearing aid include reluctance to-call at- 
tention to the heai ing impairment and disappoint- 
ment with the quality of sound provided by the 
hearing Aid. Individuals whT^'Bhce had normal 
hearing often expect that a hearing aid will re- 
turn their hearing to normal, and the disappoint- 
ment they experience in trying/ to adjust to a 
hearing aid^ can ci eate significant acceptance 
problems. Some experts believe that the elderly 
have more dilficulty adjusting to hearing aids than 
younger people Because of so<:alled age-related 
inability to adjust tQ SQJm^ling new, but it is also 
possible that .many elderly incjividuals are not* 
using theii hearing aids because the aids iire in- 
appropriate ^r their hearing impairments. 

Other Personal Lister^hig DevlcQ^-^Three 
other personal listening devices can compensate 
jFor hearing loss: audio loop systems, FM amplifica- ^ 
tion devices, and infrared amplification devices. * 
These devices transmit sound directly from the 
source to the listener, thus eliminating baclL< 
ground noise that interferes with hearing. They 
have been used pi imarily in classrooms and pub- 
lic facilities, such as theaterffand churches, and 
are often called 'large room systems," but they 
are now being useit by individuals for interper- , 
sonplcommunicatimi and TV and radio listening. 
This use is particulany^approp^iate for i\\e eldei ly 
because they usually have partial rather than 
complete hearing? loss, ahd in many cases these 
devices can provide satisfactory amplification. ^ 
Mor<^()ver, no training is Jfeeded to learn to use 
these devices. Audio loop systems, FM amplifica- ^ 



tion devices, and infrarofl amplification devices 
can also be used with tlv^ hewing aid to eliminate 

bothersome background noisfe. 

I* * 

The Use of Dpvicos for Public Access: The Re- 
habilitation Ac%of 1973 prohibits disci iijiinafion 
against disabled individuals by any progi afn, activ- 
ity, or facility receiving Feder'al assistance. The 
law requires that these facilities be accessible to 
fK^opIe with all kinds of handicaps, including hear- > ^ 
ing impairment j^but th^Teinphasis nas primarily 
been on adapting facilities for people with mo- 
bility problems. This has occurred even though 
the costs of providing access to the hearing im- 
paired with technologies such as FM and infrared 
amplification devices are usually minimal com- 
pared witli the costs of major modifications in ar- 
chitecture. While public funding has been \ 
available for architectural modifications^ the 
costs of improved acc<;ss1bility foft^he hear- 
ing impaired have been paid pnniki^ily by 
the private sector. ^ , 

Telecommunications Systems.~Inabi|ity to use 

the telephone is one of the most common prob- 
lems 01 hearing impaired individuals. For the ' 
elderly, particularly the great number who live 
algne, the telephone is a link to the outside world; 
inability to use- the telephone can compromise 
safety and interfere with independent functioning. 

^ Hearing over the telephone is difficult even for 
those with mild' hearing loss because telephone 
signal transmissions 6mit very low^ andhigh-fre- ' 
quency sounds that are important for understand; 
ing speech. Line noises and other sound distor- 
tions also interfere with the quality of sound 
transmission. In the future, as the need gK(nys to 
transmit moreconversations over limited chan- 
nels, this prol^rem may become worse. Methods 
for increasing i:hannel capacity involve omitting 
parts of the speech message that are considered 
unimportant; but the standards for what is unim- 
portant are based on the h^eari]|g ability of young- 
er persons with normal hearing. Research is 
needed td document the effect of these omissions 
oii the hearing ability of elderly and other hear- 
ing impaired individuals (78). ^ * 

Devices to assist hearing impaired individuals 
to use the telephone include amplifiers that can 
be built into the telephone handset or attached 
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to tlir side ol the tel(?phon(\ and telocoils that are 
built into lieariiig aids to pick up eUK:troiiic signals 
directlv%lVoin the telephone i eceiver, bypassing 
ttie li(*arifig aid microphone. 1 he 1 elecoininunica- 
tions for the Disabled Act 'of 1982 requires* that 
all telephone's installed in 'essential places" such 
as hospitals, hotels, and similar public facilities 
b(^ conipatible with hearing aids. Because there 
are no coinpai able iwiuii enients for hearing aids, 
lu)\vevei\ aids can now be sold that are not coni- 
patible witfi thes(^ telepliones. 

Foi^ individuals with sev(Me hearing iunpair- 
nuMits. other devices are available oi^ in life do- 
v(*lopjnent stage. I hese devices include: 

• t(^l(ny[)evvi it(M s ( ri Ys)that allov\( individuals 
to type a message that is can ied ovei^ phone 
lines. 

• Irhtcx and Viewdata information letrieval 
systetns foi* transmitting text and simph* 
graphics to a television i eceivei\ and ^ 

• Picturcphono and Vistaphonc devices that 
transmit a visual image of the speaker ov(M ' 

• an oi'dinar\/ tek^phone line and allow com- 
munication, thiougli lipieadiog or nranual 
sign language. y 

It is not known how many eMerly individuals use 
oi' could us(* th(\se devices. I'he Tl^s and View- 
data systems requii e tlrat the speaker type all 
messages. I he Pictui ephoge and Vistaphone ai e 
only lielpfut to tW)S(^ who communicate thi ough 
lipn^ading oi^ sigrvhuiguage. Since few elderly in- 
dividuals use these methods of communication; 
the usefulness of these devices ftfv the heai ii^g 
inipaii ed eldei ly i<x limite|j. \^ 

I'he developnuMV^of effective computerized 
speech rec^o^tion j|^stems could greatly Idniplify 
telephone UvSe for the hearing impaired,^These 
systems convei t spoken woi ds into pi inted out- 
put that could be display t^d on a screen (ittached 
to th(^ telephone. Currently available speech.rec- 
ognition vSysUmis have major limitations: tl>ey i ec- 
oghize only a few woi ds and sometimes confuse ' 
words, and th(Mr |x?rformance v^u ies widely from ^ 
speaker to speuiker/riiture i efinei^ients of this 
technology could facilitate telephone uHe for the 
hearing impaired eklei ly. 



8iji(naliii^ and Alarm JSyslcnis* -^Signaling and 
alai lu systems that convei t sniUld to visual or t^ic- 
tilelHgn'als are important for th(,^ safety and in- 
de|Mnulence"^o1 hearuig impaired persons. Flasliing 
lights and vibi ating devices that signal tfi(^ ripg- 
ing of a fil e alarm, smoke alarm, telef>lwrRTr^oor- 
bell, or alai in clock substitutT; for sounds the p(M - 
son c^anruit heai\ Tactile Paging Dovicf^^so, radio 
signals to generate vibiatioi^in a portable re- 
ceivei^ can ied by the heai ing impaii ed individual.^ 

One serious block to use of the^e devices by th(^ 
eldei ly is lack of awareness of d(^vices that could 
l)e helpfuL Infoi inatiofi abdlt these devices is 
availal^le 'within the* informal deaf community; 
which' is pi imarily comprised of youngei^ indi- 
viduals who have been deaf since cljildhood oi^ 
early adulthp<)dj and their families. The elderly/ 
howevor; are seldom part of the informal deaf 
community; ho they lack access to this source of 
intWm^j^tion. Since the^lderly usually do not re^ 
ceive'ijompi ehensive aural rehabilitation se^^'ices, 
they do, not learn about available devices riKpm 
^ heai ing ^^pecialjists. ' * , 

Au^a^ Rehabilitation.— Aujal rehabilitationN 
sei vices ai e designed to help individuals commu- 
nicate more successfully with or without the use 
of a heai ing aW or other personal listening de- 
Vice, These s^vices are usually providecW)y au- 
diologists j^ffq ai q briefly described here: 

• Hearing aid orienlatioE includes instruction 
' in the care and maintenAnce of the aid *ind 

eai mold^'practice inserting the earmokl and 
4)atteries; arid ihsti uction/in the use of am- 
plification in a variety Jbf listening situations. 

• Auditory training involves systematic traih^ 
v^g in the use of residual hearing. Thfe indi- 

/ vidual is taught to recognize and differentiate 
sounds and intonational patterns that give 
clues about the contented jneaning of 
speech. This training is presently used almost 
exclusively with childrpu; but the elderly;** 
who usually have some residual hearing; 
could also benefit from this approach. 

• Speechreaditig is the use of .visual cues to fa- 
cilitate understanding speech. It is similar to 
lipreading but involves attentioi) to facial; 
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throat, aAd body positions in additioN to lip 
movpments'(81,87). Ftii^ftldei ly indj/iduals 
are taught speechreading techniques, even 
though these techniques are particularly ef - 
fective for individuals who have only partial 
hearing loss. Cued sfXHx:h is a method of com- 

* Hiunication that supplements speechreadijiig' 
and is being used with elderly individuals in 
a few places in the United States. Cued 

, sj)eech iiwolves the UvSe of hand signals and 
hand, positions that clarify tKe lip and facial 
positions associated with speech sounds. 

• Counselling can address negative attitudes 
that interfere w ith rehabilitation. It cant help 
to develop vStrategies to manage social situa- 
tiW*(an^other life activities in ways that will 
lessfen the handicap (81). The elderly aj e par- 
ticularly likely to believe that their' hearing 
losses are hopeless, and some elderly indi- 
viduc\j^s suggest that services be directed 
toward a younger person who could derive 
greater benefit . Coimselin^eon help to over- 

, come thtfse feelings. ^ 

De^spite the |X)tential benefits ot aural rehabilita- 
tion, ffew elderly individuals receive these serv- 
ices. Reasons for this include lack of awareness 
' of the value of the services by the elderly and 
their families, the cost of the sei^ices, and the his- 
torical focus of hearing professionals on the ileeds 
af profoundly impaired children. ^ 

Environmental Design.— Building design char- 
acteristics affect^the behavior of sound and the 
relative ease or difficulty of hearing. For exam-, 
pie, ha i*d surfaced walls and floors reflect sound, 
creating reverberations 'that irtterfere with hear- 
ing, while SQj.md-absorbent wallcovering materials 
* decrease reverberations (83). While much is 
knovyn ijbdut design characteristics that affect 
hearing, this information is seldom applied in 
oftftdings used by the elderly. Reduction of rever- 
berations and backgrouncTnoise in these facilities 
could ameliorate some of the problems of tR&se 
with hearing loss. 

/ ' ^ 
The service delivery system 
t 

SERVICIS PROVIDERSi 

Hearing services for the elderly are pfovjided 
primarily by ph\sicianS; audiologists, and hear- 



ing aid dealers. Although few hearing impair- 
ments of older people respond to medical or sur- 
gical treatment, some ejderly persons see a 

■ primary chiv physician as afii st step in treatment. 

f^Depending on their symptoms, they noiay be re- 
.ferred to a specii\lfst, who is usually an otolaryn- 
gologist. Physician evaluation is important to iden- 
tify impairments thaij^^re medically treatable, but 
physicians usually receive little training in the 
management of hearing impairments and alter- 
native approaches to compensate for hearing 
loss.^ . ^ ' 

Audiologists are nonmedical specialists Trained 
in the identification and evaiVation of hearing im- 
pairment, and rehabilitation of mdivicluals with 
hearing deficits. Audiological elkahiation includes 
assessment of hearing thr^||iold sensitivity, 
speech discrimination ability, and residual audi- 
tory function. Audiologjcal testing helps to deter s 
mine the type of hearing aid needed, and some 
audiologists dispense hearing aids, Audiologjst^ 
also provide hearing aid orientation and counsel- 
ing for hearing impaired persons, families, and 
health care providers in a variety of settings. 

' Hearing aid dealers ^11 hearing aids and hear- 
ing aid accessories, suth as batteries, earmolds, 
and spare cords, and may also repair hearing aids. 
They often receive as littje as 1 week's' training 
from hearipg aid manufacturers^and much of this 
itrainin*!^(^uses on sal6s management. 

^ ^ . X 

)e National Clearing Aid Society (NHAS) olfers 

a 20-vve6k home-study course, but many dealers 
do not take the coui^e. Moreover, an expert panel 
review of ^the hom^tucjy course found many de- 
ficiencies including incorrect, oversimplified, artd 
outdated information. The review panej con- 
cluded that the home-study course was "not only 
inadequate but potentially dangerous. It is dan- 
gerous ill the same way that 'quack' medicine is 
dangerous . - . it postpones Of prevents adequate 
evaluation, diagnosis, and treatment of hearing 
loss and its i\ccompanying pathology'' (89), 



K)lolaryngolog<ill^ re<:e]ve somo training inlieSring nieasui-ement 
tecKtiiques and^i^jplification, biil few ololaryngqlogists receive ex- 
tensive training in sophisticated aspects of auditory processing and 
its relationship to communicative ability. Their training focuses pri- 
^martly on niodioal didgnt^l^ for«[nT|l'n)edicat/surgical treatment of 
conditions affecting the ear, nosey^hroat, headT and neck, and on 
, facial, cosmetic, and reconstructive plastic surgical techniques. 



* The Nalioifal Hearing Aid Socielyxoiifers tho 
title "certified hearing aid audiologisl ' on dealers ' 
who pass the NHAS home-»tudy course. This ti- 
tle? can lead consunifM \s to ljeli(ive (hat the dealer, 
possesses expertise that he does not have. The 
Federal Ij ade Commisjjion (I'l C) has ()r()p()Sed a 

^ rule (hat vvo^ld pi ohibit the deaU^r's use of the 
lerin "certified hearing aid gudiologist/' The use 
of this term by dealers is already proliibited in 
s(?veral States. ^ , ^ 

^ ^The most vAhiable aspoct of the dealer's role 
in the hearing aid delivery system thfrt of a pi os- 
t^letic disf)eps(M .bealers are trained and qijalified 
to mak(! earmold impressions, to fit the final ear- 
mold product iitufthe hea] ing* aid for comfort, 
arui to provulo hearing <ifd wearers with basic in- ; 
struction concerning the operation and c^i e of 
hearing aids. I'hey are generally not qualified to 
pi ()vid(^ the coinpn^hensive ^ludijory evakrati<)n 
neoded by Ihv, hearing impair ed elderfy. 

Many ekierly mdjividtials enter the service de- 
livery system through a hearing aid dealei '. Wiien 
they are fitted with, hearing aids without consult- 
ing an aydiologist they risk purchasing an aid that 
is of nff valu() to tUem. 

Sj)jRcch therapists; social workers, psychologi^tirT 
luiy^es, and other caregivers «ometim«6m^ide 
physical, emofional><|nd "information^P'support 
to thc^^Jlieariiig inipaired" elderly^.-Tnese jirofes- 
sionals* often know vary littj^-^^bout treatmtJnts, 
(kndces, and ! ehal)ilitt1tiyi>ifpproaches that might 
ameliorate the hearing loss. The education of all 
human servicers pirofessionals . should include in- 
formation about Ihe causes and ti^6atment of^ 
Iwarin^ impairments in the elderly. 

FEDERAL PIEGLILATION OF THE DELIVERY SYS'FEM v 

Sqme aspects of hearjng rfid^sales are regulated^- 
by the vA^il and Drug Administration. The JDA ^ 
requires that the consumer must give the hir- 
ing aid dispenser a written statement from a phy- 
sician, certifying that the hearing loss has been 
evaluated and that the individual may be a can- 
didate J'or a hearing aid. However, consumers 
wh6 are ovcir 18 may sign a form waiving the re- 
quirenuint of .a physician's evaluation. Th^^e is 
no objective informatioiT about the number of aids 
that are dispensed pn tbe basis of these waivers. 
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but \\ has been informally estimated that in some 
'communities up lo f^O pert^tMit of all aids are 
dispensed through waivers. 

FDA regulations ^ij|s6 require that the customer 
rec^^ive an instructional brochure describing the 
use and care of the aid, sources of repair and 
V, maintetiance, and a statement thj|^ he hearing 
aid may be only part of a rehabilitative program . 
that may also involve speechi eading or auditory 
training. The regulations require a warning to 
dispensers and purchas(»rs that certain conditions 
make medical consultation tidvisable prior to pur- 
chase of Jm aid. -v » ^ 

While thii FDA regulations were intended to 
address safety and effectiveness; they of^r no 
assurance that any hearing aid that is sola will 
benefit the purchaser. Furthermore, in provid- 
ing a waivei::^for even the requirement of physi- — 
cian evaluation prior, to sale, the regulations' , 
surrender all sembl^ice ot quality control. Reg- 
iflations that thus purport to offer consumer pi;o- 
tection, but do not in fact do so, may be more V 
dangerous than no reglriations at all. 

Ptfring the' mid- 1970s the FTC initiated a ma- 
-^)or effoii to develop regulations for hearing aid 
sales. Repomrhended regulations, published in 
1978, includcctrestrictioos pn in home sales, mar- 
keting of used hearing ai(is, and the usetof testing. 

• programs to identify polentiaj-oustomers . The i^g- 
ulfiUon that was most vigorously contested by the 
l^earing'aid industry would allow a ti^aring aid 
purchaser or renter to cancel the,sale or rental \ 
within 30 days and receive a refund. These rec- 
ommefnded risgulatipns were strongly supported . 

, by consumer advocates ^nd organizations for the ^ 
heari^ig impaired ,'^ut no regulations have^beeq 
promulgated as of October i984, a full eigiit yearrf^ i 
after the rules were proposed. The FTC is pres- 
ently sponsoring a surve;^^ hearing aid u^Jere, , 
and results of the survey vlQbe used by the-eoin-r« 

^ missioners to determine the current need for^ reg^ 
Olations. . . - ' ' 

» -v 

* - * ^' 

Funding, for^ treatment of 
hearing impairments 

, Hearing serviees for tKe elderly^are paid lor by 
government programs^, such as Medicare and*; 
Medicaid, p^iv£^te insurance, and direct d^jtof- 
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pocket payments. iCtedicare pays for ^nedical aqd * 
surgical hearing serlices provided by physicians,^ 
anos^oipg^^ervices provided by audiologistS; but * 
only when authorized by a physician. Medicare 
does not pay for aiicjiological evaluations related 
to the prescription of hearing aids. Purchase of 
hearing aids and other assistive listening jlevices 
are also not* covered by MedicJare. y ^ 

Hearing aids are the most common. treatniertt 
for hearing ig^pairment in the elderly, and lack 
of Medicare funding for hearing aids has a severe 
effect on the provision of effective^ treatment. 
Many elderly individuals purchase hearing aids, 
but few are alsQ willing and able to pay for an 
audiological evaluation that could specify An 
appropriate aid. Without this evaluaU^n it is likely . 
that ll\p hearing aid will be ineffective. 

Medicaid pays for medical and surgical hew- 
ing seivices provided by a physician to \owmi- 
come patients. Some^ervices provided by audi- 
^ ologists are covered by Medicaid in most Stages, ^ 
ancl Medicaid pays for hearing aids in^bout half 
of the States. A major problem \f\ many States that 
have Medicaid reimbursement for audiological 
^^ervicjes an5 purchase of hearing aids is that the 
reimbursement rates are so low that providers 
refuse to serve Medicaid patients. Another prob- 
lem with reimbursement for hearing services by 
both Medicare and Medicaid is the coriiplexity of 
Federal and State regulations that govern reim- 
bursement; especially for audiology services. 

^^^"l^iv^e ihsuriftice companies cd^er some hear- 
ing services, but each insurance policy is inde- 
pendently negotiated; and it is difficult to specify 
exactly which hearing services are covered by 
•which insurers for which groups of beneficiaries. 
Most policies reimburse for hearing services pro- 
vided by physicians* and some hearing services 
provided by audiologistS; but routine evaluations 
to detect hearing^lossi and services related to de- 
generative hearing loSs are not covered. Hearing 
aid evaluations and hearing aids are also not 
covered. ' 

Since Medicare and privafe insurance do not 
pay for audiological evaluation or purchase of 
hearing aifls or other assistive listening devices ; 
the elderly must pay for these services- and de- 
vjces themselves pr do without. ^ 



Federal Government pro/^ams for 
the heating impaired elderly 

Hearing impairment among the elc^^rly is a Fed- 
eral Governnient concern because of its impact 
on the safety and^quality of life of elderly- people 
and because of the need for publicly 'funded 
health and social services for tlje h^ai ing Im- 
paired. Federal initiativj^s to address these con- 
cerns have included funding for' research and 
jjome hearing services; legislation to guarantee ac~ 
cess to public services and facilities for the hear- 
ir>g impaired; and regulation of hearing aids. 
While these initiatives have benefited hearing im- 
j^aired individuals of all ag^S;ihere is a need for 
programs that address the specific problems of 
the hearing impaired elderly. ^ 

The prtevalenc^ of hearing loss in the elderly 
far exceeds that of most chronic diseases and dis^ 
abilities of later life; but the magnitude of fhis^. 
problem has not been reflected in the amount of ^ 
research that has been conducted inj>athology; 
prevention; treatment; and ^rehabilitation. Most 
hearing-related research has been directed to- 
ward the most pevere hearing problems and'par- 
ticularly the problems of deaf children. In con- 
trast to children; however; hearing impairment 
in the elderly is often mild or moderate; instead 
, of severe; yet it is very widespread; it is often 4)ro- 
gressive; it usually has a gradual onset and is fre- 
quently not recognized for some time; and finally; 
hearing impairment in the elderly often coexists 
with other health problems that complicate treat- 
ment and limit the effectiveness of available as- 
sistive devices. Research is needed on causes of 
hearing impairment in the elderly and appropri- 
ate treatment metho^. ^ ' 

Denial of hearing inrlpairment is a cohtinuing 
obstacle to treatment. Public education to increase 
awareness about the extent and type of hearing 
impairments among the elderly is needed. 

Few of the hearing impairments of the elderly 
respond to medical or surgical treatment; arid the 
most effective method of tr^tment available at 
present is the use of devices ^nd techniques that 
compensate for Rearing loss* The elderly, their 
families, and health care providcJrs need inforuja- 4 
tion about the kinds of devices that are available 
fo compensate for hearing impairment. 



Ch, 3— Selected Chronic Condltfqns^yechnology.and Biomedical Research • S9 



Assisliv^i listening devices liave be^n developed 
^ in the United States pi imartly by Unlveiittities with 
rehabilitation programs and by commercial man- 
ufacturers, Marketing^of new devices has beep 
a problem, and testing procedures for devices 
have been inadequate. In some industrial coun- 
tries such as Sweden, development, funding, dis- 
semination, and repair of devices are considered 
a national responsibility . In the United States the 
Veterans Ajilministration (VA) has a cojpprehen- 
.^ive program of device development, testing, and 
patient services, but outside of the VA, the deliv- 
ery system is splintered and often ineffective. Ex- 
tension of the VA model of services could stimu- 
late device development a^yf improved service 
delivery. 



A final,copcern is the failure? of the hearing im- 
paired elderly to utilize aural rehabilitation serv- 
ices. Although hearing loss in the elderly is often 
mild or moderate, it is not simple, and its effects 
can be very serious. Government initiatiyes to in- 
crease the use of aural rehabilitation. services 
could include increased funding and simplifica- 
tion of the complex requirements for these serv- 
ices under Medicare and Medicaid. Fn addition, 
public education programs ai^ .needed to increase 
awareness of the potential benefit of these serv- 
ices anfiong llie hearing impaired elderly and their 
families. 

■ ■- • \ " 



Osteoarthritis 



Osteoailhritis is one of the most important 
causes of chVonic disability in the United States 
and other developed countries. The, disease is 
found in all organisms with bony skeletons® (98). 
AltjPkugh it is not a disease of modernity— evi- 
dence of it has been found in the skeletons of 
Neanderthal Man and even some dinosaurs— be- 
* cause the incidence, of osteoartilritis rises with 
age, and because its prevalence increases as in- 
dividuals live longer, it has become much more 
common in recent years! This rising prevalence 
may give ostboarthi itis the "highest morbidity rate 
of all mankind's diseases" (98). Some evidence of 
the disease has been found in 90 percent of peo- 
ple by age 40 (in autopsy studies), but it causes 
symptoms dnly in a minority at that age. 

Variations in diagnostic critej;ia render statis- 
ti(^s on incidence and prevalence uncertain, as 
they are for many other disorders. All estimates, 
however, indicate that the prop ess that underlies 
osteoarthritis occurs in almost everyone if they 
live long enough, and that symptoms become in- 
creasingly pr(?valent and more intense with age. 
T| he disease is severe enou^ in 16 fiillion to 20 
million Americans tox^ause symptoms (97,105). 
Some form of arthritis othfer than rheumatoid ar- 



'Sharks, which do not have bony dkoletonS) but do have cartilag- 
inous ones, are evidcTitly immuno to the ravages of osteoarthritis. 



thritis was reported as affecting 47.5 percent of, 
tliose over 65 in 1981 (see Appendix A : Morbidity 
and Mortality Data) and osteoarthritis would con- 
stitute the vast majority of such cases. Osteoar- 
thritis causing sevei^ or moderate pain was noted 
in 6.6 percent of those 65 to 74 in the National 
Health and Nutrition Examination Survey (this in- 
eludes only thost c^es for which patients re- 
ported symptoms) (nz). Had older age groups 
been surveyed, the prevalence would have been 
far higher. Other surveys have found evidence 
of the disease in patients to dramatically increase 
with age; changes in joint X-rays can be found in 
only 4 percent of those aged 18 to 24, but in 85 
percent of those 75 to 79 (105). Of those show- 
ing some X-ray evidence of the disorder, 23 per- 
cent reported moderate or severe symptoms, The ' 
prevalence of osteolirfhritis is higher in white 
populations and lower in blacks, American Indi- 
ans, and Asians living in Asia. ' 

Osteoarthritis is a major factor in health car8 
costs ^nd patient morbidity, but, like dementia, 
is not a direct cause of death. Osteoarthritis , 
causes an estimated 46 million visits to physicians, 
3.7 million hospital days, 185 days spent in bed 
away from the hospital, and loss of 68 million 
workdays per year in the Unite^l States (104). The 
Arthritis Foundation estimated the totaKcosts of 
all forms of arthritis at $13.? billion in 1983 (96), 
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p( which osteoarthritis accounted for approxi- 
mately 60 to 70 percent (more than $7 bUllon). 
Although it is only on6 of hundreds of causes of 
arthritis, it affects far more individuals than any 
other cause, > 

Osteoarthritis should not be confused with 
rheumatoid arthritis; only osteoarthritis is re- 
viewed in this report. Rheumatoid arthritis is the 
second most common form of arthritis, affecting 
an estimated 6 million to 7 million people, but its 
prevalence in many younger age groups makes 
it less a disease of aging. Its cause is thought to 
be disrupted immune function, and is quite dis- 
tinct from the process underlying! osteoarthritis. 



V 



Definitions ^nd prevalence 

Arthritis #iieans inflammation of the'joint,.^ of 
which osteoarthritis is one cause. Other names 
for osteoarthritis include "degenerative joint dis- 
ease," "osteoarthrosis,"* and "hypertrophic ar- 
thritis. These alt^natiye labels reflect a degree 
of medical disagreement about the disease proc- 
ess, but the debate over proper terminology is 
«ot germane tp public policy regarding the con- 
-dltion itself. OTA ha^^ selected "osteoarthritis ' be- 
cause it is thGipriost common term. Osteoarthritis, 
as uged h#i^(^efers to the combination of bio- 
chemical and anatomical changes in the joint that 
cause symptoms in at le^st one joint. 

Medical definitions of the disease are subject 
to some controversy. Most physicians consider 
the diagnosi;^ if there is pain or stiffness and X- 
ray evidence of uwnt damage. There is disagree- 
ment, however, fabout the X-ray changes that in- 
dicate osteoarthritis. Some physicians look for 
unusual bone formations (osteophytes) around 
the affected joint: Others do not make the diag- 
nosis without evidence »f joint narrowing and^ 
changes in th| bone underlying affected joints. 

Wiiat is osteoartiiritis? 

Osteoarthritis is the symptomatic disruption of 
joint function. Fimctional impairment arises from 
the biological changes described in this section. 



'From: arlhro (joint) +-iti8 (in(lainmation). 

"From: osteo (bono) + arthro (|olni) +-o»<» (process). 



which provide an introduction to the biology and 
anatomy underlying osteoarthritis. 

Joints are fluid-filled s|iaces lined by qartilage 
and separating bones; those Jound op the limbs 
Gegs and arms) are adapted to permit easy move- 
ment. Limb joints are m^st affected by this dis - 
ease, especially those responsible for weight-bear- 
ing fliips and knees), the vertebrae,, and (for 
unknown reasons) th^ joints clbsest to th^ tips^of 
the fingers. 

Arm and leg joints are composed of a fluid -filled 
cavity, surrounded by a^fibrous capsule (see fig. 
1^. The surfaces that move against one another 
are composed of cartiliage. The cartilage sits, over 
bone. The cartilaginous surfaces are extiemely 
well adapted to ease of movement; they are four 
times as slipp)ery as Teflon®, one of the most fric- 
tionless artificial surfaces (98). Disruption of the 
health of the cartilage tissue can reduce this ease 
of inovement, leading to joint stiffness. Irrij:ation 
of^sill»^•ouI)ding tissues leads to the symptom of 
pain. Osteoarthritis is one of the causes of ill 
health of the joint cartilage. 

Many types of injury to cartilage can lead to 
changes similar to those seen in osteoarthritis 
(102). Such changes include degeneration of the 
cartilage, faulty-attempts atrepair, ankomic clefts 
and blisters, and even complete exposure of 
underlying bone. Injury can be caused by im- 
posed immobility, removal of tissues that support 
the joint, and extreme compression. The similarity 
of normal cartilage repair to osteoarthritis has led 
" some to hypothesize that the disease is an abnor- 
mal^response to cpnstant minor injury. 

. Joint cartilage relies on adjacent tissues for its 
health. The surfAce of joint cartilage is coated with 
special long chains of sugars and proteins. Bio- 
chemical changfes of these coatings have been as- 
sociated with damage to partilage, and can reduce 
the slipperiness of the surfaces, causing increased 
friction and yet more tissue damage. 

Because cartilage does not contain blood ves- 
sels,* it gets its nutrients and other factors from 
tW surrounding soft tissues and, more important- 
ly, underlying bone. Proper cartilage repair ap- 

•Bloo<il ve*8els appear to'ljyrf^nted from growing into cartilage 
by a molet:ule that Is proj^ed by the cartilage. 
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FIguro 15.— Diagram of Knaa Joint 
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}(-Ray Photograph 
of Arthritic Knee Joint 



X-Ray Photograph 
of Normal Kne^JoInt 




SOURCE: National Institute of Arthritis, Diab«t9s. and Dlgastlva arxl Kidney Diseases 



pears to require access to cells in the bone mar- 
row (102^). The repair process may be sensffive 
to influences from other tissues as weU, including 
hormones (thyroid stimulating hormone and so- 
matomedin have been postulated) and other 
chemical messengers (growth factors, growth 
suppressor^, and certain nucleotides have all been 
suggested) (98,102). Osteoarthritis can, over a long 
period, lead to severe joint deformity, enlarge- 
ment of surrounding tissues, and immobility! 

Risk factors 

The most important risk factor for arthritis is 
age, which cannot be controlled. Other uncon-, 
trcflfable factors include (105): 

♦ bod3>type (rjisk is increased in stocky indi- 
viduals, decreased in tall thin people); 

♦ race (pisk is* increased fn Caucasians over 
' blacks, Asians, and American Indians); 

♦ diabetes (which m^ be partially controllable 
- when due to obesity) (98); and * 

♦ gen(jtic trails (one possible form is influenced 
by sex chromosomes; another involv^es many 
genes). < > ^ 

There are also some colhtrollable risk factors: 

♦ obesity (many studies support this, but some 
do not) (98); . ^ 

♦ occupation (risk is increasied in,,^oal.miners, 
dock workers, and dominant hands of weav- 



ers, but not in pneumatic hammer drillers); 
and*^ 
♦ exercise. 

One possible risk factor, exercise, deserves spe- 
cial mention. Many orthopedic surgetjns fear that 
the current' popularity of jogging and other vig- 
orous exercises may exacerbate osteoarthritis. It 
would be ironic if^trategies that could prevent 
some deaths (e,g., from cardiovascular disease and 
stroke) were to woisen disability due to osteoar- 
thritis. There is ample evidence that overexercise 
can worsen the condition of |thos^ who have the 
disease. Evidence that exercise can precipitate it, 
ho.wever, is unclear. Studies of marathon runners 
did not show more osteoarthritis of the hip, and 
J studies of soccer player&showed some indications 
of tjie diseas^, but othfer signs and symptom* 
were absent (105). Whether osteoarthritis can be 
caused by exercise thus remains an important 
unanswered question. 

Diagnosis 

The diagnosis of osteoaiuhritis is made by cor- 
relating symptoms of pain and stiffness with X- 
ray evidence of changes in joints. Other causes 
of arthritis must be eliminated by history, physi- 
cal examination, and laboratory tests. Such other 
causes include infection, deposits of mineral crys- * 
tals (from gout or other metabolic disorders), and 
some systemic diseases. One problem in making 
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the diagnosis is that some patients wait for pro- 
longed periods before seeing a professional. An- 
other problem is th^t physician and patient per- 
cept^ns of the severity of the illness may differ. 
Orji^ stlidy found that while physAcians' and pa- 
tients judgments of the degree of disability agree 
for low levelsT; physicians may underrate the^dis- 
ability at higher levels (where such eij^ror may ' 
m^ke J greater diffbreni5e) (107). xHe authbrs 
point out that this^cajnfjferbde mutual trust , and 
can lead to a paradox in that the physicfar^ be- 
lieves that treatment is successful, but the patient 
does not. j " 

Prevention of disability and treatment 

The Arthritis Foundation notes that patients 
with osteoarthritis wait an ^iverage of 4 years be- 

^ fore seeking medical attention from a physician. 

' 'fhis is unfortunate, because the progression of 
the dise^ide can be retarded; and it| symptoms 
ameliorated by routine treatnjents (table 9). 

t^HANGING THB PATIENT'S BNVIRONMBNT^ 
AND HABITS 

Some symptoms of osteoarthritis can be pre- 
vented by treatment and directed programs of 
exercise and physical therapy. Some simple inter- 
ventionp can greatly retard the progression of the 
disease. U^ie of a cane can, for example, redlice* 
the stress placed on the hip during walking by 
a facior of 2 or 3 (113). Changing^the environment 
by ac^apting beds and chairs for easier entry and 
exit, and arranging living space to avoid use of 
stairs can greatly diminish the demands cm the 
individual, and can minimize the need.for move- 
ments that exacerbate the disease (113). 

Weight reduction is often recommended to re- 
duce the .weight strain placed on knees and hips. 
Job changes away from physically demi^nding oc- 
cupations may reduce joint wear and teai^ and 
altering sports activities may be necessary to pre- 
vent acceleration of joint degeneration. 



Devices that compensate for diminished fune^ 
tion, especially of the hand and major joints of 
the legs, could greatly improve the Independent^ 
and relatively normal functioning of4ho8e af^ 
fected by osteoarthritis. There appears to have 
been little attention given, for example, to design- 
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T«bl9 9.— Tr««tm«nt« for Arthritit 

Canes And devices that facilitate walking ^ 
^peolal utensils * - ^ 

Adapted furniture 
Special stairways 
Enlargatf keyboards 
One-floor arohlteqture ^ ^ 

Phylcal th^mpy: ^ * » ^ 
BalanotfCTprogram of rest and exercise 
Special movement and relaxation the>apyNd)rected at 
specific Joints ^ 
Weight loss * 

Drug ih^npy: 

Aspirin 

Nonsteroidal anti inflammatory agents 
Others (steroids, etc.) 

Surreal ih^mpy: 

Hl|f joint replacement ^ 
Bone reshaping (osteotomy) ^ 
Joint debridement 

Specific hormones or growth factors active on jolrrt 
cartilage 

Joint surface replacement ^ ? 
Cartilage transplantation ^ ^ 
Improved J<)lnt replacement techniques and 
replacements for joint^ In addition to t^e hip 
• More and better assistive devices - 

SOURCE: Offlc« of Technology AtMt»m«nt. 



ing computer keyboards to mak« them accessi- 
ble to the millions of Americans whose hand'mo^ 
bility is restricted by this disease. 

; PHYSICAL THERAPY 

, Treatment of osteoarthritis involves balancing 
jofiit movement with protecting- the joint from ex- 
cessive-movement. TRisTnipMes the need for a 
proper balance between exerftise arid rest. Weight 
bearing and movement are imperative for propel" 
t^artilage repair (98)> but overexercise is a well- 
known cause of excess disability. Physical thera- 
pists, physiatrists (physiciait)9 engaged in physi- 
cal therapy), and other providers can be effec- 
tive in reducing muscle spasm and in training 
patietits to exercise af^d rest specific joints. 



^ DRUq THERAPY 

Thei^ are sevei:al drug therapies for' osteoar- 
thritis. Th^ most common is the use pf hi^h doses* 
of aspirin. Aspirin has the unusual characteris- 
tic of being both a painkiller and an anti-inflam- 
matory agent, which makes it suitably for treating 
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both the process that causes pain (inflainr?tation), 
and the pain itself. Aspirin iiicty also directly af- 
fect some biochemical processes involved in car- 
tilage repair, thus improving the repaii* process. 
But«becquse it can cause dig^stivie distutbdnces^ 
ringing In the ears, and other adverse effects, and 
soiije patient? have violenVreactions to it, aspirin 
cannot be ifspd by all patients. Fpi^er, recent 
reports based on animal studies suggest that 0Dme 
effects of aspirin can inhibit proper healing of ar^ 
thritic joints (101,108). Sucit studies have not yet 
been extended to Research on humans, hence 
thojr relevance to standarVl therapy is not yet 
clear. * . ' 

Among tiie (ilher drugs used in ti^eating osteoar- 
thritis, the most commOnMs a class of drugs called 
nonsteroidal anti-inflammatory drugs » These re- 
duce joijit inflammation and can prevent some of 
the resultirig pain and stiffness. Many such agentjj 
are widely prescribed, including indomethacin 
flndocin®), ibuprofen (Motrin^, naproxen (Nap- 
rosyn®), artd others. These drugs are, in general, 
reseiS^ed for patients who cannot tolerate aspirin. 
They are more costly than aspirin, and have sig- 
nificant side effects (109). Several drugs in this 
group have recently been withdrawn from the 
market because of side effects, and two others 
are curr ently under investigation by FDA. Devel- 
opment of safer anti-arthritic drug^ in this class 
is a high priority in the laboratoH^s of many phar- 
maceutical manuftVctufers. • 

Steroid drugs are not gerierajly used for routine 
treatment because of the many possible side ef- 
fects, but they can be effectively used by local 
injection lor flare-ups, or before surgery. 

r 

SURGERY ^ , ' ^ 

Total joint replacement is a relatively new tech- 
nique, made possible^ by technological advances 
in low -friction materials, bipcompatible plas^lics 
and metals, and development of cements that can 
function in hone. The joint most commonly re- 
placecj is the hip, but some centers are also pen^. 
formin^^iee replacement surgery, and surgeiq^^ 
on other joints, such ^ finger^ and shoulders, on 
an experimental basis. 

More than 60 percent of the 75,000 total hip 
rei^lacements done in the United Stafes annuatiy 



are^done in those over 65, mainly because 0{ os- 
teoarthritis (110). Hip replacemeritis now a rou- 
tine procedure, wliich can reduce pain, ii«prbve 
mobility, and has^a low risk, of failure. The risk 
of death during the operation is less than l#per- 
cent, and the risk of infection is similarly low. In-* 
eluded in the 1-percenl risk are Olollformation 
in leg veins (clots can cause sev^er'e problems if 
th^ break offend pass through4tie heart to the 
lungs)^-Temporaryjjrinary retention is found ir^ 
15 tp 30 percent of patients. A rpaj6r conference 
on the subject at the National Institutes of Health 
(NIH) concluded that liip replacemer^ 'when done 
for incapacitating pain and dysfunction . . gives 
a predictably excell^t result in the vast majority 
of patients" (110). 

The same coherence found that present tech- 
nology results in/90 percent of devices remain- 
ing functional K) years after surgery (110). The 
main complication of total hip i^placement is loos- 
ening of the apparatus. Fracture of the device oc- 
curs fci approximately 0.^ percent of cases. A 
search for improved dements to kee\) the devices 
in place, and development of devices that do not 
require cement (by allowing bone growth into the 
device) ai^ underway (105), New^ technologies also 
;iiay permit detection of loosening by detecting 
sounds of the device, undcft' stress (111). Surgical 
replacement of hips and other joints is effective, 
but expensive. 

It is estimated that $700. million was spent in 
1979 for hip replacements alone, 59 percent of 
which was done to replace joints affecJledb^Sos- 
teoarthritis (103). The rising numbers of eldeKly 
in the U.S. popufation, especially of those who are ^ 
very old, suggests a rapid increase in this total 
unless means of preventing josteoarthritis can b§ 
found. The potential fof cost growtl) as more joint 
replacements are done»|:S a topic o^ concern for 
heal|h policymakers. There are large numbers of 
potential recipients, and .as the technology ad-,, 
vances^ such surgery may welrt)ecome more at- 
tractive to ^ larger proportion oF those with . 
osteoarthritis or osteoporosis'. This raises the 
prospect of difficulty iii estabjiishing criteria for 
deciding who should be entitled to joint replace- 
ment, establishing publicly Acceptable mecha*^ 
nisms for rationing or otherWiee con^raining^ 
access to joint replacement through Federal pro- 



gvamsi or continued cost escalation driv^tn by 
ctemand. ^ 

Osteotomy involves reshapiii^ the bone to re- 
duce stress, or to provide a more favorably atna- 
tomic orientation of the joint. I\ is nou^ less com- 
monly used because of thye advent of total joint 
replacements. Joint debridement is removal of un- 
wanted tissue from the joint space, and can help 
when there is free cartilage or bone irritating the 
joint. Hip surface replacement is also being tried 
for some cases of arthritis, mainly in younger pa- 
tients (106)/ ^ . 

• POSSIBLE FUTURE DEVELOPMENTS^ 

f'uture pi evention and therapy of osteoarthritis 
may include new drugs to promote cartilage 
growth and regeneration, production o1\grow»th 
factors arid hormones through biotechnology, im- 
proved joint replacement, regrowth ,o1 replace* 
ment of joint surfaces ^ and development of de- 
vices to compensate for ^diminished function. 
Increased attention to this potentially large rtiar- ^ 
ket by companies that produce devices could also 
greatly impfoye the functioning of arthritic in- 
-^Tividuals* Designers of chairs, stairways, beds, 
telephones, and computer keybdkrds are likely 
to adapt their designs for use by ythe growing 
numbers of those affected by arthritis. Develop-., 
ment of "smart ' technologies to assist in daily 
acttvities should prove highly marketable to this 

large suHpopulatiop. 

f 

• r 

Quackery 

A major problem tn arthritis treatment i§ the 
proliferation of quack remedies and consumer 
•fraud. The C9nsumors Union notes that "qufick- 
ery thrive^ best on human illnesses for vyhich 
the^e is no cure" (99) The persistent and Unremit- 
ting symptoms of pain and stiffness also spur the 
search foi; remedy, or the promise of it. The large 
number of affected individuals encourages pro- 
moters to try to tap this potentially luQr&tive^ar- 
ket. Both chronic discomfort and high prevalence 
contribute to the problem of quackery. Further, 
the episqdi^ nature of the illness cahl)reed per- 
sonal anecdotes of "successful" treatfhents, When 
an individual happens to take action just at the 
tirrie the symptoms are naturally subsiding. 



iOne additional facldr can render arthritis vic- 
tims vulnerable to the attractions of useless'sub- 
stances, devices,- and procedures: the patient's 
, perception that tfaditiona! medicine has*faile(^. 
Jliis pn be exacerbated by the fi^quent disparity 
between the patient's own measure of discomfort 
and that acknowledged by medical practitioners. 

The Arthritis FoundatioY^ has variously esti-' 
mated the amount spent on false or uriproven 
remedies as. $950,000 and $1.8 million (96,97). 
Quackery can take many forms: > 

• dJ-ugs; ^ J* 

• chemical mixtures (often containing hor- 
mones); - . 

• diets; 

• ^jpecial "clinics"; 
. • devices; and 

• "therapeutic ' jewelry (e.g., copper bracelets, 
gold, etc.). 

Examples of useless or unproven remedies in- 
clude 6mSO, a comition chemiCal sojlvent, which 

' has been heavily promotedlfor relief of arthritic 
symptoms, despite a* lack of verifiable effects. Cop- 

. per bracelets were ^popular for a time, and^ne 
patently fraudulent^ device, the "Vryllium Tube," 
consisted of $0,02 worth of salt and sold for $250. 
Spe<ltal clinics in Mexico and the Dominican Re- 
public have catered to the desperation of arthritis 
victims,* and tipecial diets and diet books can be 
found in profusionv<99). * J , 

The creative marketing techniques sometimes 
used by American drug comf>antfes, encourage un- 
enlightened self -medication. Promoting agents to 
the public for relief of £irthritis symptoms can lead 
to inaccurate self -diagnosis, and, in the words of 
a 4977 FDA panels "Consumers who self -treat with 
an over-the-counter pajn relieyer for these dis- 
eases, without first seekijig medical attention, may 
be risking irreversible damage to joints and other 
tissues" (99). ^ 

f 

Social factors . ^ > 

f > 

As ^ith «my other chronic cqhdition, optimal 
patient functioning relies not only on physiologic 
change and medical interv.ention but also on social 
variables and public policy: 
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It is clear that patient motivatiop, patient c6m- 
pliarice, education level, ^pcioeconomic stalus, 
arrangement of health car\ resources in/the 
community, paymenf meqHanisms, publidpind 
patient education programs, and family su|^rt. 
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among otber.factors, n^ay be as important detei^ 
minants jt^f dfsability as.are the biologic activity 
of J[{e disease or the extent^lo vvhich that biologic 
actlvifymay controlled by medicinal agents 



Osteoporosis 



10 




Inti^diiction 

4 * . 

. Osteoporosis ("porous bone' l is a*major chronic 
disorder of older people. It is defined as a cpnd[i- 
tioQ \xy which total bone mass is decreased while 
bone volume is unchanged; therefore the density 
of the bone decreases. This thinning of the bone 
increases its fragility and makes it more suscep- 
tible to fracture, /Activities and stresses that vfoiild 
not harm normal bone can result in^fractures of 
osteoporotic bone. Loss of bdhe mass occurs in 

' all people as they age, but the rate of loss is higher 
in women for about 10 years immediately follow- 
ing menopause. This period of rapid loss causes 
women to be especially subject to fractures and 
the secondary problems that ensue. 

This predisposition to fracture makes osteopor- 
osis of significant importance to individuals over 
40 and to the health care System. 

Magnitude of the clinical 
and social problem 

<Osteopoii3sis is an important cause of morbidity 
and mortality in the elderly. It appears to be the 
underlying cause of about two-thirds of hip f rac- 
tures in older people (1-32). The incidence of hip 
fractures due to osteoporosis was estimated to 
be 98 per 100,000 people- in the Unitfed States in 
1977 (130,132); their total annual cost (acute care 
only) was estimated to be ab^t $800 million. The 
total cost of osteoporosis in the United States has 
been estimated at $3.abillion annually, and osteo- 
porosis affects 15 million to 20 million Americans 
(145). 

Greater life expectancy and rising health care 
costs are expected to sharply increase the costs 

"This section written by Sheila Taiibe, Ph.D.. as I^art of the NfH 
Grants Associates lia in ing Program. 



Related to^iip fcactures. The total number of pa- 
tjexit' day^ spent in general hospitals as a result 
tit flip {raptures now ranks lOth'among conditions 
counteiljiSl). Fractures of the wrist are also a 
problem-in peopW^ith osteoporosis and can re- 
sult from relatively minor stresses. Vertebral frac- 
tures are common; it is estimated that 2*5 p>ercent ^ 
of white women have at least one vertebral frac- 
ture by thC/age of 60 (122), Most of these frac- 
tures are compression fractures— "crush frac- 
tures '—in which the vertebra simply collapses 
from the weight of maintaining the body in the 
upright position. Vertebral fractures often -go 
unrecognized as fractures but may cause consid- 
erable pain. The pain frequently is not restricted 
to th^ area of the fracture, but can be felt in otliter 
areas, such as the abdomen. 

a 

The immediate medical and surgical problems 
posed by. these fractures frequently foreshadow 
a significant impact on the individual's lifestyle. 
A number of studies of patients who suffered hip 
fractures (117,122,125,131) indicate, a 16- to 40- 
percent increase in mortality v^ithin the first year. i 
Only about 50 percent of patients are likely to re- 
turrrto pre fracture mobility; approximately one- 
third /enter nursing homes and remain there per- 
manently (127,129,131). Mortality rates related to 
hip- fractures were found to_be higher ia older 
patients (pver '80), males, and patients with de- 
mentia or confusion (131). Of those patients who 
were living at home prior*to the fracture and ul- 
tima|^ly returned home, about 20 percent had tb 
spend some time in a nursing facility during the 
interim (127,131). This nursirig cafe tends to in- 
cur considerable expense, which is generally not 
fully reimbursed by public or private health in- 
surance. The social problems are also significant 
becausq the patient is separated from his or her 
A friends, family, and regular activities, which Wjk 
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cause depression an^ othei 
problems , 



psychological 

•f 

Direct costs of osteoporosis include diagnostic 
tests, drugS; surgery, prosthetic devices,^ physi- 
cal therapy, long term care, and social rehab^a- \ 
tion. The indirect costs include prOductivityde- 
ci^ases from lost labor and its impact on the gross 
^ national product, although most osteoporotic pa- ^ 
tients are oJder women who are no longer in the 
work force. 

Biology and physiology 

Bono consists of a soft pfotein framework that 
is hardened by depositidn of caletum salts. It is \ 
a dynamic tissue ^lat is constant^ being* remodr 
eled (reshaped and reneWed) throughout a per- 
son's life. Bones provide tHe skeletal structure for 

* the body and also serve as a repository of miner- 
■ * als such as calcium, magnesium, phosphorus, an^ 

sodium, iVhich are required for a variety of the 
body's functions. This remodeling of bone is ac- 
complished by simultaneous resorption (removal 
of structural compbnents) arid,formation (redep- 
osition). Any condition in which resorption ex- 
ceeds formation results in decreased bone mass. 

Resorption and formation are usually tightly 
coupled so as 4p maintain bione structure and 
function. This coupling appears to be alocalized 
phenomenon; the cells responsible for the resorp- 
' tion and formation processes are active in the' 
same bone sui face at the same tihie. The resorb- 
ing cells are jailed osteoclasts, and the forming 

• cells are called osteoblasts. The two cell types to- 
gether are considered to be a "remodeling unit." 
Turnover of bone is high when there are m^ny 
Remodeling units" present and low when' there 
are few. The relative rates of activity of the two 
cell types determine whether there is net gain or 
loss of bone mass. 

An individual's total bone mass generally 
reaches a inaximurtTin the second to fourth dec- 
- ade of life and then begins to decline. The initial 
rate of decline is the same for both men and wom- 
en, about 0.5 percent per year. When women en- 
ter menopaupe, however, 'the rate of boheJoss' 
increases to 1.0 to 1.5 jp^rdent per year for' about 
10 years and then begins to slow again to a rate 
similar to that in men (138,141). The rate of bone 



- ; V 

loss differs for different parts of the skeleton 
* (138). Bones mdst affected include the metacar- 
pals (the*bones between the wrist and the fingers), 
the neck of the femur (that pdrt of the thigh bone 
which forms the hip), and the vertebrae.^Diffei^^ 
bones lose mass in different ways; bones of the 
spine are more prone to losing thei A internal 
structure, whil^ those in the limbs becc^Tie thin 
near the edges\ \ 

The cause of age-related bone loss is not clear. 
It appears that the rate of resorption is increased^ 
tHit it has been difficult to find a consistent cau^ 
underlying this increase. The jnetabolic interac- 
tions involved in bone turnover are complex^^and 
normal function diBpends on« balance of calcium 
intake, absorption into the bloody deposition in 
bone, and excretion. These processes are con- 
trolled by hormones (particularly parathyroid and 
adrenocortical hormones^nd by vitamin D and. 
its derivatives. They are filso affected by dietary 
components other than calcium, such as protein, 
pho8phl>ri\s, fiber, and others. 

Specific parameters that have been e;xamined 
have npl^ provided consistent correlations be- 
tween metabolic changes and increased bone^ss. 
There has been no direct evidence that increases 
in pacathyroid hormone levels associated with" age . 
are any greater in osteoporotic patients (120). 
There appears to be no relationship between the 
degree of bon^ loss and the age of onset of men- 
opause (128). There have been nori con^stent 
changes in adrenocortical function documented 
iry)steoporotic individuals, although suggestions 
have been made that subtle changes in function 
of the pituitflp^y , adrenal; or gonadal glands might 
play a role in osteonprosis (128). Osteoporotic pa- 
^tients generally hirefe lower body weight and less 
luscle mass than nonosteqporotic controls, but 
ithe significance of this observation is unclear 
(118;128). It is possible that tall thin people can 
less afford to lose bone mass than stockier people^. 

Current research is directed toward a better 
understanding of the molecular aspects of bone 
reduxleling. Growth factors have been identified 
that stimulate osteoblasts (the cells responsible foi* 
bone formation). Human skeletal growth factor, 
for ex^m^ple, may couple bone formation and re- 
sorption and may be involved in osteoporosis 
(144). Att^pts are being made to define the cells 
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and molecules that affect activity of both the 
osteoblasts, and the osteoclasts (135). With this 
knowledge; it may then be possible to manipulate 
the system to maintain the balance of -activity nec- 
essary to prevent bone loss. Xfuch of the current 
molecular research is on bone cells in culture, a 
technique only recently perfected; it will ta^^e time 
to relate findings in these experimental situations 
to events actually occurring in the body. 

Diagnosis .! 

The diagnosis of osteoporosis can present ma- 
jor difficulties. The diagnosisjs made by exclu- 
sion; the doctor must determine that the patient 
has no other causes of bone loss, such as under- 
lying metabolic disorders, meta'M^tic cancer, mat- 
nuU ition, or drug-induced discptders. The condi- 
tion is frequently undiagnosed until a fracture 
occurs. Vertebral fractures are pften detected by 
accident when a patient has an X-ray taken for 
9ome unrelated problem. Once fractures have oc- 
curred, examination usually reveals considerable 
bone loss. To make the diagnosis of osteoporosis, 
the physician must first exclude other possible 
causes of bone loss; if any specific disorders af- 
fecting bone are found, appropriate treatment is 
initiated. If no underlying cause ia found, the con- 
dition is considered tQ be osteoporosis; 

In order to attempt to prevent fractures result- 
ing pom bone loss, it mu|t:j|^ possible to detect 
this loss early and to m^ni^Mre the rate of loss. 
Standard radiographic pr^ljkjedures are not sensi- 
tive enough to detect the ^arly stages of the dis- 
ease because 30 to 40 perdent of the bone must 
be lost before osteoporotic cTianges can be de- 
tected by these techniques. Nevertheless, films of 
the spine and hand can aid in the differential diag- 
nosis of osteoporosis by identifying other diseaGseS; 
and are sensitive enough to detect later stages of 
osteoporosis. The charapteri^tic changes in j/er- 
tebral osteoporosis that distinguish this disi^ase 
from other bone diseases generally occur in the 
lower portion of thp spinal column <below the 
sixth thoracic vertetfra, jatJhe midchest level). 
Changes seen higher in the spine are usually'^e 
to other causes, such as cancfer, trauma, or In- 
fection. *Yhe" particular yd^tebral shape changes 
are also characteristic of osteoporosis; for exam- 




ple ^Jihe vertebral bodies may become increasingly 
biQoncave and wedge-shaped. Other shape 
changes indicate, that other disorders may be 
present. Similarly, hand films can provide c^yes 
for differential diagnosis since changes seen tan 
distinguish between osteoporosis and underlyiiig 
hormonal imbalances (137). * V 

X-ray measurements are only useful bnc^^^ 
changes have occurred^a procedure that could 
detect very eai;ly losses and identify individuals 
at risk would be of far greater \(alue. More sen- 
sitive methods for measuring bonelifensity are be- 
in^ developed. Photon absorptiometry is a sophis- „ 
ticated method that employs a-4lighly focu^d 
beam of light at one frequency to examine tnfe 
total mass of bbnl in the path of the light . This 
technique is oi))j(^8eful for exarqining peripheral ' 
bones (in the arm? and legs) and is not yet avail- 
able at all medical centers. Dual photon abspiip- 
tiometry, a modification of this technique, can be ^ 
used \o examine the spinal column but its avail- 
ability is even more JpAited. Quantitative comput- 
erized axial tomography (CAT) scanning of the 
spine can be used to make careful d^isity meas- 
urements of spinal bones, but is expensive and 
not widely used. A^l of these tecl^iques are be-' ' 
ing improved in terns of pfecisioirahdf reduction 
of X-ray dose, but usefulness for routine screen- 
ing must still be assessed. A» yet therp are np 
reliable markers in blood or urine that can be 
usecFto quantitate.bone loss; sotne blood tests in- 
dicate metabolic disorders^ but these dc^.not meJis- 
ure the condition of specific bones. 



Treatment and prwQntion ^ 

The ability to measure bone loss prior to frac- 
ture is likely to have important implications for 
prevention and treatment. The pattern of bone 
loss may provide physicians with clues concerh- 
ing pther underlying disorders as well as with 
prognostic information. 

Treatment of osteoporosis is complex primari- 
ly because it Jnvolves care of problems arising 
from the underj[ying bone losiS; that is, fractures 
and their sequelae. As discussed earlier, hip frac- 
tures are a major occurrence; surgical repair of 
the fracture or replacement of the hip is required. 
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Surgical techniques and prosthetic devices^ Kave^ 
improved, and death rates now appear to/cor re- 
late more with age and predisposing disease than 
with^common complications of surgery such as 
infections and embolisms. Total hip replacement 
is sometimes required. Fractui^ and the neces- 
sary immobilization following surgery further 
complicate the osteoporosilTbecause lack of ex- 
ercise results in furth|er ttone resorption and pre- 
disposes the individiuil to formation of clots in 
blood vessels. • ^ 

Vertebral compression fractures cause pain, 
postural chang^, and increased strain on the 
muscles oft\\e torso. Treatment for pain and pos- 
tural problems can include bed rest, analgesics, 
and orthopeoic braces of various sorts. Bed rest 
must be balanced with a need for exercise be- 
cause of the complications of immobility men- 
tioned above, but rest p\ay be necessary to re- 
move tjie stress on the spine. Painkillers must be 
used carefully as well, because of side effects such ■ 
as constipation and disorientatiQn. Orthopedic 
braces'^can be very uncomfortable, but they do 
relief the pressure on the spine and permit 
somewhat more mobility. Younger patients tol- 
erate the rigid supports better than older patients. 
There are exercises that can be performed safely 
to relieve pain, but these should include only ex- 
tension exercises; flexion can cause more pain and 
may result in new fractures (140). 

A major treatment issue concerns the measures 
that can or should be taken to prevent further 
fractures orice it is clear that clinical osteoporosis 
is present. Most studies indicate th^t lost trabec- 
ulaeof bone (the spiny mfeshwork inside the bone) 
cannot be replaced, but significant research is be- 
ing performed to determine how to decrease the 
rate of bone resorption. As more information!^ is 
gained concerning^^e normal metabolism of 
bone, attempts are|P|ing made to enhance bone 
formation or decrease resorption. These include 
use of mirteral supplements, vitamin therapy, hor- 
monal therapy, and exercise. Aside from wide ac- 
ceptance of calcium supplements, few, if any, of 
the ''treatments" ar^ accepted universally as ef- 
fective. This is because more definitive studies are 
required to prove cause-and-effect relationships, 
or efficacy of treatments (121). 




A consensus co^ference/Ju^ft addressed the 
question of defining optimum treatment of oste- 
oporosis in April 1984, and concluded that care- 
fully monitored estrogen therapy, calcium sup- 
plementation, vitaiTtiH'^^ p administration or 
exposure to sunlight, and exercise are all poten- 
tially effective methods of treatment (145). 

' Vitamin D increases both bone resorption^nd 
formation. Experience with this vitamin and its 
analogs (all involved in calcium and bone metab- 
olism) limited, and the studies are inconclusive. 
The best results have been obtained with an ac- 
tivated form of vitamin D, byt levels must be mon- 
itoi^i with care since too high a dose can increase 
bone resorption (150). In general, vitamin D 
should be used carefully because it is easy ta at- 
tain toxic levels, ^ 

Sodium fluoride (NaE) has b^^fTsIii^wn to in- 
crease bone mass, but the bon^has unusual crys- 
tal structure and decreased elasticity. In addition^ 
joii)t pain and severe gasjpeantestinal problems^ 
occur in as many as 50 percent of patients (139). 
Calcium supplements given with NaF result in 
more normal bone structure, but thei^e are stiU 
side effects in one-third to one-half of pattents, 
and it is not certain that the increased bone mass 
is associated with fewer fractures, A large clini- 
cal trial of NaF treatment is currently underway 
^nder sponsorship of NIH. 

■ Hormone treatments may also prove effective 
in treating osteoporosis. Preliminary studies using 
parathyroid hormone or its active fragment have 
not been encouraging; both re§iprptioq and dep- 
osition increased (136). Use of e^x)gen, a female- 
sex hormone; has received a great deal of atten- 
tion. Most researchers now agree that estrogen 
therapy for the first few years following meno- 
pause slows thff rate of bone loss to that of men 
or premenopausal women. Why female sex hor- 
mones affect bone physioloj^y is not clear. Never- 
theless, empirical studies support a consensus that 
low doses of festrogen^^ are beheflcial in terms of 
bone formation and resorption^ and in prevent- 
ing fractures of the hip, in the arm, and above 



**When given cycHcally with proge^ttins and periodic withdrawal 
of both liormones to albw bleeding, analogous to uses for contracep- 
tion and nienMriial regulation. 
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the wrist, (124433,149). vyhervto terminate treat- 
ment has pgt been^agreedHipon, ai^d the mini- 
mum effei^tive d(^e is uricfer inVestigatiorr (123). 
Another controversy arises over the dangers ol 
estrogen treatment—the increa'sed ri^ks of both 
blood clotting arid cancer of the linmg of the 
uterus (endometrial carcinoma). Foi^ vv^omen w^Hb 
have had hysterectomies, estrogen therapy ap- 
pears to be relatively safe because the risk of en- 
dometrial carcinoma is removed, A nevv^ly un- 
covered aspect of estrogen theraj3y, hovv^ever, is 
encouraging; the overall mortality of vv^omen dy-*" 
in|^ from all causes is louder for those treated with 
estrogen than for those who are not (116). The 
(jucstions about estrogen use as a routine meas- 
ure in postm^opausal women cannot be an- 
swered vyithout more long-term prospective stud- 
ios. I'hese studies are difficult to perform because 
women have to be followed over many years (per- 
haps as long as 20 or 30 years), and there are ethi- 
cal questions as wellrTfierelative risks and eosts 
of osteoporosis and endometrml c«H;cinoma have 
been compared (148), and it ha^s beeki suggested 
that if osteoporosis is already pVesewt, the risks 
qf further deterioration are greater than for en- 
dometrial carcinoma. Because the issue has not 
been resolved to everyone's satisfaction, estrogen 
therapy has not been recqirtmended as a regimeh 
and its use is being evaluated on a case-by-case 
basis. FDA has, however, approved estrogen for 
trelitment of osteoporosis at the physician's dis- 
cretion, and carefully monitored estrogen ther- 
apy was recommended for white women at the 
NIH Consensus Conference (145). 

One recent finding may change treatments for 

V osteoporosis. Thiazide diuretics, used in the treat- 
flfient of heart failure and hypertensions, appear 
to be associated with reduced numbers of bone 
fractures among women taking them (147). fyr- 
ther investigation of this phenomenon may lead 
to a new strategy for trqatment. 

talcium intake and absorption are yndely ac- 
cepted as important in preventing o^eopprosis 
(134). Calcium alone is considered /Effective 
slowing bone resorption, but the amount of cal- 
cium in the diet decreases as people grow older 
because of changes in the foods they eat (121). 
In addition, absorption from the gut iippears to 
decrease. The cause of this decrease is not clear. 



Inci^easing the intake of calcium does appflar to 
increase" tlie total amdunts of absorption, and; oar- 
*cium is not toxic in the amounts necessary tapro- > 
vide adequate absbrp{ibn (143). Hovy ever, there ' 
are some contraindicatiops to calcium supple- 
ments: decreased bipod flow thrbugh kidney (di- 
minishing Jcidney filtration rate), or hyperpara- 
thyroidism, but these\pnditions can be assesseid 
prior to prescribing supplements. 

Proper calcium intake should be maintained as 
people age, and this may require supplementa- 
tion of the normal diet. In order to achieve ab- 
sorption of the recorqmended amount of calcium 
(800 to 1,000 mg per day), it is probably, neces- 
sary to consume 1,5 to 2 times this amount (still 
IVithin the safe limits). Active forms of vitamin 
tfthat enhance calcium absoi*ption from the in- 
testine are under investigation by the FDA, a?W 
may prove useful in preventing osteoporosis. Cal- 
cium may not be the only mineral invoK'^ed in os- 
teoporosis. Zinc deficiency has also recently been 
associated with osteoporosis, but its the link to 
the thinning of bone has not been established 
(J15). ' V 

Another critical element in maintaining bone 
health is exercise, specifically weight -be'arihg ex- 
ercise. Bone masls decreases when physicq) activ- 
ity is reduced. Studies of immoraraed subjects 
have indicated that loss, of bpne b€)0fms very soon 
after immobilization, and on full bed-rest the cal- 
cium loss is about 200 l^p 300 mg per day (about 
one-fourthHo one-third of the Recommended Die'- 
tary Allowance) (J 19). Exercise has been shown 
to increase bone nlass ift normal individuals dur- 
ing recovery from immobilizati(|ii (146) and in 
women after menopause (114,142), Once osteo- 
porosis has been diagnosed, the exercise program ' 
should be carefully designed to avoid stress to 
fragile bones. 

Although this discussion has concentrated on 
treatment efforts aimed at further reducing bone 
loss dnd fractures once osteoporosis has been 
diagnosed, some comments also apply tq preven- 
tion of the disease. Studies to date sugi^est that 
bone mass must be built and maintained prior to 
the fifth decade of life and that the greater the 
bone mass at its peak, the more the individual can 
afford to lose before the bone becomes subject 
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to fracture (12 IK Women especially should be 
sure to eat calcium-rich foods and to x:arefully 
assess, their cjiets to assure f)roper calcium in- 
tithe. Nutrition is a complex science, and calcium 
absorption and excretion are affected by other 
components of the diet such as protein (high pro- 
tein increases calciun?( excretion) &nd fiber (effects 
are not clearly understood yet) so that an indi- 
vidual's entire diet must be analyzed to assure 
-proper nutrition. It is also important for women 
to maintain muscle anci bone mass tlhrough reg- ^ 
ular exercise The NIH Consensus Conference rec- 
ommendefi that women take l.OOQ to 1,500 mg^^ 
calcium d^ilyr starting well before menopause 
(145). 

To determine the extent to. which age-related 
bone loss can be -retarded by calcium supplemen- 
tation, studies must bp performed over a period 
of time that , is long ifenough to permit accurate 
rates of loss to be calculated. Studies are needed 
to assess calcium absorption under different con- 
ditions, i.e., high concentrations of calcium, ef- 
fects of other nutrients, etc. Prospective longitn- 
dinal studie^^are required-to establish a firm 
relationship between calcium nutrition in early 
life and dev^opment of peak. bone mMp as well 
as the rehitionship between peak MKmass aqd 
later susceptibility to fracture, TheVwtudinal 



*XbOO<I sources of calcium in food Are dairy pryriu9ta^ and vd^- 
tables such as parsley, soybeans, and spinach. For those who can- 
not tolerate milk easily , yogurt is an acceptable substitute. Calcium . 
supplements are readily available as over-the-counter products. ' 



Studies necessary to prove cause and effect are 
almost Impossible to carry out because of the Jong 
time span over which observations and rfieasure- 

* ments must be made. However, some oPthe nec- 
essary evaluations could be included in ongoiiig 
longitudinal studies such as the Bahimore Loogi^ 
tudinal ^^tudy on Aging. One longitydinal study, ' 

, sponsored by NIH, started in 1967 Tf'hose in the 
Study are Just now entering the age, of suscepti^ 

" bility to osteoporosis. ' 

Because ^the various i^ethods of preventing or 
treating osteoporosis have not been rigorously 
compared for relative efficacy 4126), there is' a 
clears need for randomized clinical trials. 

; Summary 

Osteoporosis affects a significant pumber of 
elderly individuals /The morbidity and mortaffily^' * 
associated with fractures are costly in tenths of 
hospital care; long-term care, and rehabilitation, 
and the social costs to the individual and his or * 
her family are substantial; although they cannot 
be precisely measured. Although research oh . 
bone physiology suggests the availability of pire- . 
ventive measures and treatments' to those who . 
are susceptible to osteoporosis; most prevention 
methods still require confirmation, by research. 
Earlier diagnosis is considered important to a bet- ' 
ter prognosis and such new technologies as pho- - 
ton absorptiometry m^ke earlier diagnosis pos- 
sible. I ^ , 

o 



Policy for basic biomedical research 



Provision of health care for the increased nuin-. 
hers of older individuals in American society will 
involve activity in many sectors: prevention of dis- 
*ease, promotion of health; good nutrition; deliv- 
ery of health care, diagnosis and treatment of dis- 
eases, and research into all of these^ This section 
focuses on that segment of the Federal Govern- 
ment's activity related to biomedical research. 



In light of the aging of the American popula- 
tion; those diseases th^t are more common^^ the 
elderly will affect a higher proportion of the total 



population. Research on aging and diseases th^t 
affect older people therefore become progres- 
sively more important; aitd funds expended in this 
area are likely to benefit more individuals. The 
Federal Governt^ent devote? 27 percec^t of its 
funds.to services^or older citizens and disburses 
$53.5 billion for Medicare and Medicaid^ the two 
largest health care programs for older Americans 
(154). In the niost recent inventory of Federal re- 
search specifically on aging (but not including all 
research on diseases common in older people); 
a task force found Federal spending for bidmed- 
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ical research on aging wat $177 million in 1980*^ 
(163). The agency supporting the largest amount 
of research on aging was the National Institute" ^ 
on Aging (NIA), which spent $42.3 million, or :44 
percent of the total. Tfiese figures do riot, how- 
evei*, include all research on such disorders prev- 
^leAt among the"" older population as strqke, 
atherosclerosis, or arthritfs. In terms of other 
disorders, such as dementia, NIA has taken the 
lead. Research figures on the jiJiseases for which 
most researcJ\ is performed at institutes oUier 
than NIA would significantly expand the totals. 
Precise figures cannot be given because survey- 
ing research on diseases important to the elderly 
population would entail making difficult judg- 
" ment^ about which diseases to include, and would 
necessitate another, nnich larger, inventory 
effort. 

>/ 

It is clear, however, based on research expend- 
itures compared to health care costs, cited in 
other sections of this chapter, that research on 
several chronic conditions of older Americans is 
relatively neglecied. Federal research expendi- 
tures on Afzjheimer disease, fo^ example, total less 
than $40 million, comparedt^^ $8 billion to $10 
billion Federal outlays for acute and long-term 
care, and roughly equal contributions from pri- 
vate soui^es. 

While there is no complete accounting of the 
^resources devoted to research on all diseases of 
importance to the older American population, it 
^ is possible to make rough estimates of the rela- 
tive Federal costs of health care and biomedical 
research for the total population. In 1982, costs 
' of health care were $322 billion nati()nwide> ac- 
counting for 10,5 percent of the gross national 
product. In this same year, estimated total Fed- 
eral and nqn-Federal funding for health research 
and development was $9.2 billion, or 2.9 percent 
of total spending on health care. Appropriations 
for the National Institutes of Health (NIH) were 
$3.6 billion, or 1.1 percent of the total spending 
for healthcare nationwide. NIH sponsors the vast 
majority oi federally sponsored biomedical re- 



»'rhi8 InvDniory was done. primarily by computer search of 
abstracts for aging related tetins. This procedure would miss mar^ 
basic science and clinical projects relevant to diseases highly prev- 
alent in the older |>opujAtion that not did not include such terms. 
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search (comprising 37 percent of all health re- 
-search, and 69 percent of Federal support for 
overall biomedical research). An approximate fig- 
ure for relative Federal spending for health care 
V. biomedical research might thus be estimated 
by comparing NIH funding to spending for fed- 
erally funded health care through the two largest 
programs, Medicare and Medicaid. In 19»2>, these 
two^health programs disbursed $83 billion from 
Federal sources. The NIH budget would constitute 
4,4 percerh of this- total (see fig. 16). 

Federa|Junding tor biomedical research has re- 
mained fairly constant in real dollars over the past ^ 
decade, but has declined as a propprtion of health 
care costs from 3.9 percent in 1972 to 2.9 per- 
cent in 1982. Funding for biomedical researcti has 
also failed to keep pace with overall trends in re- 
search and development: the proportion of dollars 
going to biomedical v. other types of research de- 
clined from 12.4 percent in 19^'2 to 11.7 percent 
in 198:^ The proportion of funding for health re- 
search provided by the Federal Government de- | 
clined from its 1977-79 peak of 41 percent of all 
heaKh research support to 36 percent in 1982, 
and is now approximately the same as the Fed- 
eral share a deciide ago (when it was also 36 per-_ r 
cent) (see fig. 17). (_\ 

There is no method of determining an optimal 
level of Federal spending for biomedical research 
overall or even for a particular disease or class 
of diseases. There is no competitive market that . 
can establish an equilibrium among spending for 
prevention, diagnosis, treatment} delivery, and re- 
search. In the absence of such a self •correcting 
mechanism, decisions about the relative levels of 
support are made administratively, based on a ^ 
calculus of mixed economic, biological, ethical, 
medical, and political considerations. 

search on aging | 

The growth of biomedical research in the ^ 
' United States has depended on action by Congress 
to authorize and fund the* Federal agencies re-, • ; 
• sponsible for performing and coordinating re- 
search,^ especially at NIH. The NIH budget hafe 
' grown from $48,000 in 1933 to $55 million in^ ^ 
1953 to $4.3 billion in 1984. This growth has oc- 
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Ftgurt le.-Nntlonal HMlth RM; 1072 ind 1992* at R#(at«d to Total RAD Cost and Total Health Cost' 

^ * National Expenditures tor Health, 

Tbtal R*p, and Health P&P, 1971-81 



TotaLR&D Coat 
1972 H I $26.5 billion 

Health R&D $3.6 (12.4%) 




$79.0 billion 



Health R&D $9.2 (11.7%) 



Total Health Cost 
1972 




$89.9 billion 




Health R&D $35 (3.9%) 



1972 '73 74 75 '76 '^'78 '79 '80 '81 '82 

est. 



$3170 billion 



''Health R&D $9.2 (2.9%) 

' SOURCe!" NSF tnd NIH 

SOURCE: HCFA. wtih adfustmdnls of RAD (and th^rafbrft of tcrtalt) to conform to NtH dA^. 



curred as a consequence^ of wide acceptance 
among congressional leaders of the importance ' 
of biomedical ressearch. In 1974, Congress created 
a new institute at NIHrthe National Institute on 
Aging, "for*the conduct and support of biomedi* 
cal; social^ and behavioral research ac^ trainings 
related to the aging process and the dveases and 
other special problems and needs of4he aged" 
(Public Law 93-296). 

Nl A has taken a clear lead in research op some 
disorders. For example, it sup{K)rts the largest • 
effort on Alzheimer disease and dementia. NIA 
obligated $9,3 million out of a total of $22.3 mil- 
lion spent on Alzheimer disease in fiscal, year 
1 1983. This proportion will furthfer expand with 
'the substantial increase of funds designated for 
research on Alzheimer disease and related dis- 
....i}riiers4nJiscyl-y^ar^984 ($3 6 .4 mill io n tOv$9 7:»^^ 
million). NIA/vfls intended to focu^ its efforts on 
the disorders and problems of^older Americans. 
NIA coordinates research among the various in- 
stitutes, and incorporates biological and-^soeial 
science research into a national research plan Oii 
aging > 

NIA has convened panels of experts to formu- 
late planning for national research on aging. Their 
most recent report entitled, A National Plan for - 



Researcfi on Aging (165), ha^ played 
in determining current research priori 



role 




Congress, has supported growth at NIA over i 
past decade. The appropriations figures itemized 
b^lpw show the rise in funding for NIA. Although 
these figures have not been adjusted for inflation, 
they ^o show ^in increase in the proportion of NIH 
funding devoted to aging research: But because 
NIA reipain^^the s^ohd smallest of the institutes, 
the increase at NIA hfis littlfe proportionate im- 
pact on overall NIH funding allocation. (For ex- 
ample; tjhe 198dl,appr6priation of $91.6 million for 
NlA compares wjitji $595,7 million for the National 
Heart, Lung^ and Bloqd Institute (NHLBI) and 
$962,6 miWmx for the National Cancejr Institute ) 
■1. / ■ ■; , ■ ■ ' ■ ■ 

Appropriations for the National Institute on Aging 
^^^^ — (niil|lnna>of dollamX- ^ 

Fiscal year 1976 . . .1 ..... $ 19,3 

Fiscal year 1977 , , ; 30.0 

Fiscal year 1978 . . . ^. 37.3 

Fiscal year 19^^* ; , , 56.9 

Fisc^year X9«r , . ■ . . : 70,0 

Fi8c|l year 19*1 t . ; 75.6 

Fiscal year 1^2 81.9 

Fiscal year^ 1983 .\ . . . : . 91.6 

Fiscal year 1984 .... , , . . . ii2.3 

SOURCE: riKal yean IsrMi^IH Diti Book, NIH put^tkm No. S»)2<t, flKtlyMr 
I98S and 1SS4: Coniptiulotut Kecord nM*5, Oct. 20, 1M3. \ 
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Figure 17.-^Natlonal Support for Health R&D t>y Source, 1972-83 

(DollarB in iMiiiions) 

Totals In current and * 
<^conatant (1072) dollara 



$10,341 




Other 



Industry 



Other 
Federal 



NIH 



^Constant dollars basod on biomedical RAD price index. 1972-1982 Projected lo 226 0 for 1983. based on percentage increase in esumated ONP Implicit price deflator. 
SOURCE: ifktlonal Institutes of Health (164). 



^ NHLBI f)rovides mojst of the support for re- 
search on cardiovascular and respiratory diseases, 
disorders that are responsible for most deaths 
among older populations. The National Institute 
of Arthritis, Diabetes, and Digestive and Kidney 
Diseases (NIADDK) expends most of the funds that 
support work on arthritis and osteoporosis, con* 
ditions that are major causes of disability among 
the elderly. The National Cancer Institute funds 
research on cancer, one of the most fearedjkillers 
of older Americans. , 

Reasons far supporting 
biomedical researcht on aging 

HEALTH AS A JUSTIIlCATION FOR 
BIOMEDICAL RESEARCH 

most' compelling reason for supportingi^io- 
medical research is the futgre health of the Amer- 
ican population. Investment in research now is^ 
a means of conferring improved health 91I pres- 
ent and future Americans, and providing infor- 
mation for use by all populations in the world. 



The primary product of research is informa- 
tion that is freely available to all— that is exV^lusive 
to no particular group. This aspect of research 
places It in a category economists call "public 
goods." For example^ a successful treatment of ar- 
thritis would improve society as a whole by de- 
creasing demand for social services, and by im-^ 
proving the quality of lifeiof countless individuals 
who cannot now be identified. Much a^^we all 
benefit from free access to jnfgj^ipation about 
weather, we are all better dlT^r kno>ving how 
to prevent ill health. Most biomedical research is 
funded by the Federal ddvernment because mar- 
ket mechanisms cannot serve to ackequately allo- 
cate resources to long-term research. Market 
mechanisms f^il, in part^ because of both the high 
degree 6f uncertainty associated with basic re- 
search and the general applicability of many re- 
search results (a com^ny does not gain relative 
advantage from investment if all companies can 
apply the results of its research). Progress in re- 
search is most rapid v^en there are many groups 
investigating closely related topics, and when re- 
search inf6rmation is freely disseminated, another 
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reason that private corporations cannot support 
research as easilly as the public sector. An indi- 
vidual company's incentive to invest in nisearch 
is reduced to the extent that it cannot control its 
use and dissemination: wide dissemination yields 
greater research efficiency overall, but provides 
less direct benefit to the sponsoring company. 
Further, no single company can support a re- 
search program large enough to assure a balanced 
program of research in large scientific areas. 
Since World War II, the Federal Govej^nment has 
' adopted the responsibility for supporting basic 
biomedical research because of this absence of 
an adequate market mechanism. 

The main justification for basic biomedictil re^ 
search is future reduction of mortality and mor- 
bidity. Reduced illness can reduce overall health 
care costs throligh: 

• more effective prevention; 

• re<|pctiqn in the severity of disability leading 
to increa!s;ed productivity; / 

• prolongat^ of productive life span; 

• improved (^agnosis allowing more specific 
treatment or prevention; 

• reduction in the cost of a particular disorder 
(e.g., poiiovirus vaccine reduced the need for 
supportive ^therapy of the victims of polio-' 
myelitis); 

^ improved function in individuals permitting 
less use of medical care (e.g., treatment of 
cardiovascular illness perfkiitting patients to 
remiiin at work, while %lso improving their 
quality of life); 

• replacement of expensive treatment by a 
ch§9per form (e.g.; replacement of some sur- 
gery by new drugs for peptic ulcer disease, 
or replacement of coronary bypass surgery 
by drugs or catheter surgery)*^ 

• reduction in the nuniber of useleto therapies, 
incorrect diagnoses, or errors in treatment; 
and 

• improved delivery of services. 

Historical analysis suggests that each of these 
justifications* for biomedical research can be sup- 
ported in particular instances. Research can also, 
however, increase health care costs^rough: 

• increased life span leading to a longer period 
of incurring health cate costs for atiy par- 
ticular condition; 



• increased life span leading to acquisition of 
more disabilities; ^ 

• replacement of a lesjser health cost with a 
, greater health Post (e.^t, thpse who would 

have died from polio have lived long enough 
to develop arthritis, coronary artery disease, 
and dementia^^); 

• discovery of new treatijaent modalities (e.g., 
new treatments for disorders that would pre- 
viously have gone untreated^ such as drug 
treatments for ceitain cancers); 

• discovery of new methods of diagnosis (there- 
by incurring increased costs required to con- 
firm or eliminate treatment alternatives); 

• development of more complex therapy (e.g., 
multiple drug therjipy for cancer in place of 
a single drug); , 

• requirement of testing for effective preven- 
tion (e^., requiring a laboratory test for mon- 
itoring drug treatments); * 

• increasing medical errors by making diagno- 
sis, treatment, or^jprevention more complex; 
or . w ' 

• increasing the complexity of health care pro- 
vision, thus requiring new capital outlays, 
new types of service providers, and more 
specialized education, 

0 

Baisic biomedical research does not, therefore, 
necessarily lead to saving^» on health care cpsts 
in all cases. The goal of biomedical research is 
heahh, not parsimony. Federal investment in bio- 
medical research can assure future generations 
of .improved health but reduction iti tljie cost of 
he|alth care is not guaranteed. Even improved 
health is not guairanteed; although it becbmes in- 
creasingly probable ^s more resources are de- 
voted to biomedical research » 

BCX)NOMIC JUSTIFICATIONS FOR 
BIOMSDICAL RBSBARCH 

Futui^e Siivliigs In jH«klth Care Costs.— 

While the most widely accepted reason to sup- 
port biomedical research is the promise of bet- 
ter health in ihp futvire, there ariB also economic 



^^Preventi^ df polipi themfprei huy ftctuaJily incr«a»e lifetime 
heahh care oi»lti1rpr «ny pertkulur i»l!vkht«]/if!(ny«ver> OMe who 
woudd have died of polb, woutd alfO have b0^ pn^mted from con- 
Iributinf to soclMy. Preihature moitaU^) cohveraety, lAi^ actuary 
reduce heahh bart^ coau but increaae overall coata to aodety . Dead 
people coat k»a< but neither can they contribute. 



arguments for suppoi^ting basic biomedical re- ' 
search. In addition to the possibhB savings in 
health care costs for some technologies, several 
other ecqnomic results can follow from progress 
in biomedical rest^arch. ^ 

Ribstoratipn of healtlh can also permit a return 
to normal life, including contributing to economic \ 
or industrial productivity. Many studies of cost/ . 
benefit analysis relating to health take this fac- 
tor into account. In the case of many older Amer- 
icans ; however, many of their activities ^re not 
included in standard i^cohomic calculations of pro- - 
ductivity because they are retired. In such cases, ' 1 
cost/benefit analysis may underestimate the total ' 
b<inefits to society. Further, if the "human capi- 
tal'' approach of calculating lost wages were to 
be rigorously applied to hefalth care resource al- 
location and research priority setting, resoui^ces ^ 
would be preferentially assignee} to younger 
working populations. 

Industrial Appll€»tions.-One of the millet ex^ 
citing new developments in industry is biotech- 
nology. The new biological technologies promise 
To become an important part of the international 
economy (161). T^ie new industrial techniques 
comprising biotechnology all grew from biomed- 
ical reseaft^h. Applications of bioijiedical research 
. have thus vSpun off into the fields of environment 
tal protection, food production, food processing, 
energy, production, and even submarine 
tion. Such industrial changes constitute n'ational 
returns on. ihvestmefCin'^ biomedical research. * 
These alone might provide sufficient justi^cation 
tbr the investment, and at least provide additional ^ 
reasons for funding basic research at the national 
level. / 

The health care industry is one of the largest 
in the United States, accounting for 10.5 percetit 
of the gross national profluct. The health indus^ 
Vy is highly labor 4ntensiYe; employing large num- 
bers of service workers. Health^care is one eco- \ 
nomic sector promising to produce tnany new 
jobs in the coming decades. - , 

One important force driving the growth in 
health este is new biological and medical knowl- \ 
edge. New knowledge has led to new techpologies 
for enhanMng health and for industrial jproduc- 
tion. Examples of industries based/at least in part; 



on knowledge derived from biomedical research 
include phannaceuticals, diagi^stic device man- 
ufacture, hospital equipment production and dis- 
tributipn, and new biotechnology firms. Those 
employed include scientists, technicians, physi- 
cians, nurses, pharmacists, educators, social work- 
ers, administrators, and government regulators, 

RBA80N8 FOH SUI^POHTING.RBSBARCH 
SPECIFICALLY ON AGING 

NIA was created in response to a need per- 
ceived by Congress to focus research specifical^ ^ 
on aging. This perception arose from the demo- 
rgraphic .pressures of anticipated grov^h in the 
bolder American population, the potential increlise 
Sn' health costs duetov increasing numbers of^ 
c|ironically ill persons irrt^s population, ajnd ne-"^ 
glett of research on aging. (Public Law 9^-^96). 
Se\ipral functions distinguish research on aging 
from other biomedical and soclaP science re- 
search. 

• 

V Older individuals have biological characteristics 
that differ from younger cohorts. Examples cited 
in this report include theilh special susceptibility 
to side effects of drugs, increased incidence qjf 
particular disorders, artd vulnerability to^ncur|| 
rent diseases And multiple organ failure* Older 
people are also more likely to suffer functional 
impairments for thc)se conditiops that they haVe,. 
and .are thus more vulnerable to lin)itations on 
their independence. The reasons underlying the 
reduction in functional reserve^* that oqcurs in 
many organs are not known, and the fundamen- 
tal processes that cause the phenomenon of aging 
are not understood. The primary goal of research 
on aging is resolution of these problems. 

ReMurce allocation: 
who decides what 

Congress determines funding l^els for NIH and 
oth^r research agencies througfi its budget proc- 
ess. As part of this process, decisions must be- . 
made about: v . 

i y 

• how much research money is devoted to re- 
search overall; ^ 

"Functional r^rve It the Ability of « tiftue or or^tn to rftpond 
to new stresses %}^ittiout afrectlng th« Mividuii. A good example 
la the h«lH1i1t«ponae to vigorous exerdaeihat dtmlliishea with age. 
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^ how ritiM^j^esqiLirces are given to biorrteSical 
V. other vahetiQs of research; 

• allocation among the various institutes; , 

• division w^ithin the institutes into intramural 
or extramural researph (that done at NIH or 
elsew^here); • » 

• division into basic research and clinical re^ 
search; 

p duration of support for each, grant; 

• division w^ithin the institutes into programs 
for diseasO groups or scientific areas; and 

• alkMpation among research projects! tramlng; 
investigator grants, institutional grants, clin- 
ical projects, technology transfer, develop- 
ment of applications, public inform^tipn dis^ 
semination; and special activities. 

Con^ssional debate about proper mechanisms 
for funding of biomedical i^search has intensified 
in recent years .X:oncei:ns have been expressed 
about how to properly allQcateJyfiSs, how to or- 
ganize research, and how to determine how much 
research' should be in basic science and how 
much devoted to other activities (e.g., promoting 
developmenjt of new treatments, supporting clin- 
ical trials of new drugs or treatments, or dissem- 
inating information about health). 

CRITERIA FOR ALLOCATION DBGISION8 

There are at least four important detenhinants 
of successful biomedical research. Each of these 
is advocated by different groups in support of 
funding for a particular area of science or focused 
on a particulai^ disease or group of disorders. 

Scientific opportunity is important in produc- 
tivity of any research. One cannot successfully 
study even the most important health problems 
if there are no scientific techniques with vyhich 
to address the relevant questions. The study of 
bone diseases; for example, was inhibited until 
recently by the absence of tissue culture meth- 
ods for studying bone and cartilage cells. Study 
of Alzheimer disease is still hampered by absence, 
of an adequate animal disease model. In sonw in- 
stances, such scientific roadblocks can be crea- 
tively circumvented; in other cases, the barriers 
resist scientific inquiry. Scientists can, for exam- 
ple, develop new inslruments or tests that per- 
mit information-gathering directly from affected 
patients (e.g., noninvasive new technologies for 



visualizing the iiving human brain), but cannot 
deliberately cause Alzh^iiXier disease in ani^^^ ' 
or laboratory cells in oixlbr to study it.*^ 

The process of peer rwiew by scientists has 
arisen to measure ^he scientific validity* of indi^ 
vidual grants or programs, thus promoting effi- 
^ ciency in research. Pe^r review is by no means 
flayvless; studies have shown that there may be 
a'substantial factor of Tuck and reviewer bias in 
some methods of peer review {162|. EJliminating , 
the peer revjew process would,--Wowever, saci^l 
fice evaluation of factors thature not attributable 
^t^ luck/ Peer reviev^ might be improved, but is., 
unlikely to be replaced, because there appear^ to > 
be no other effective means of identifying scien- 
tific priorities. ♦ ' ' 

Personnel and environment are also essential. 
Those doing the reseatch myst be properly 
trained, have access to pecessary equipment, and 
have an environment of support from peers. In 
several areas there is a shortage of personnel 
trained to do reseaixjh on a particular topic, wliich 
makes research less robust than it could be. Few • 
medical researchers are trained^ to (Jo computeir 
research, for example, and still fewer Federal 
sources of fellowship provide support fdit train- 
in^them. Mpny of the arguments in favor of func- 
tional assessment and prevention initiatives, cited 
in chapters 4 and 7, presuppose training and sup- 
port of new researchers in these areas,, 

. Th(| environment^for doing the research must 
provide needed support services and an intellec-, 
tual atmosphere conducive to productive enquiry, 
Evaluation% botb the adequacy of institution^ 
support and aptitude pf the individual research- . 
ers is another aspect of peer review. y 
One important reason fpr sponsoring intria- 
mural research at NIH and for the support of 
' "centers of excellence" is the enhanced produc- 
tivity achieved by concentrating groups of re- 
searphers close#) one another. For example, it 
iflkt uncommon at many inajor research univer- 
mSs to find ready exchi^n^e of ideas at Bieminars, 
lectures, and through informal laboratory inter- 
changes.. This rapid and easy diffusion of ideas 
causes spreafjl of new tpchniques into diverse 
fields, proliferation of approaches to scientific 
questidivs; and intensification and broadening of 
research traihing: There is thus a "critical mass" 
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pl^enoineiion associated w^th biomecjical re- 
V search : it is most productive^ where there is a suf- 
ficient humber of highly qualified scientists avail- 
able to exchange kleas. Not all research, however, 
is conducted at inajor research universities. Some 
scientists are more productive when left on their 
own, and many important ideas arise fromahose 
who take a completely fresh ^prpach to a scien- 
tific problem, vvithout being restrained by the 
ideas of those around them. Irhere are different 
research styles, •just as there are different styles 
of management. 

Importance of soWing a problem is a factor in 
allocating resources for research. Those problems' 
that cause the most soci^J disruption, the great- 
est number of deaths, or tfie highest levels of dis- 
ability are those that society most wishes td solve. 
The "burden of illness" can be meiisljfred Jiy num- 
. hers of people affected, severity of dj^abiUty, pub- 
lic fear of developing a disorder, and. untoward 
social and health effects associated with a given 
disorder. For example, cardiovascular diseases ai^ 
the most frequent causes of mortality among the 
elderly; the severe symptoms of stroke arfd de- 

' mentia came distress for the patient and his or 
her family; arthritis causes chronic pain for a vast 
number of individuals, but kills few; and the pros- 
pect of cancer provokes wideljjread fear. Each 
of these aspects of disease bearsi^on the political 

^ and ac)ministrative calculus of deciding how to 
distribute research dollars. Recent congressional' 
debate has focused oa how best to organize dis- 
tribution of funds to NIH. Some pr^fer.distribut- 
ing fimds along scientific lines (for research in 
K neurobiology, metabolism, genetics, or for basic 
cell biology), while others, favor increasing the 
focus on particular diseases or disease groups. 

Vuratioo of grant stipport: the length of time 
a research project is supported affects how sci- 
ence is performed. Shorter periods of grant 3up- 
port permit greater flexibility of resource alloca- 
tion at the naflbnal level because long-term grants 
obligate fuqds'in future years that cannot be re- 
directed to new projects. Shorter grants also, 
however,* require scientists to apply for funds 
more often, thus detracting from their primary 
function of investigation. Short-term grants also 
increase the paperwork associated with research 
support because^ of the necessity o^ filing more 
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"^grant implications during the same period than 
would be needed for long-term commitments.^ 
Long-term grants also permit more stable assur- 
ance for research person nfel and stable develop- 
ment of coordinated research programs. Deci- 
sions about grant duration at the national level 
thu^ balance the advantages of flexible yearly re- 
search priority assesshient against the need tc^ 
provide stable and reliable support for scientiftf/ 
investigation. 

♦ 

8PRGIFIG CONGRESSIONAL INVOLVEMENT 
IN BIOM||DIGAL RfiSEAnCH 

Congress creates new research institutions, an- / 
nually authorizes and appropriates funding for- 
research, and has control over ^^e aspects of 
how funding is allocated. Congress- makes deci- 
sions about resource allocatiort at thrfee levels: ^ 

• ^Congress determines hovy much total fund- 
^ ing to set aside for all biomedical research 

at the Federal level. '"^ , ' ? 

• Congrbss may afto choose fo play a role in 
allocating funds among the various insti- 
tutes.'^ . * 

• Congress may also ensure execution of palf*- 
ticular projects or research plans. 

The level of congressional involvement varies 
from 'allocating money to be used,c?4jthe discre- 
tion of the Secretary of Health a^tl Human Serv- 
ices (usually delegated to the Director of NIH) to 
specific funding f(5r particular types of grants.-. 
' Specific congression^ involvement differs aiYlong 
disease groups/scientific area^ ah)i^xecutive inv 
stitt^ons that support research. There have been 
historical variations in the iijtensity and specificity 
of congressional action. Examples of general ac- 
tions include creation of the' NIH and \he larger 
institutes. Less general was the creation^/T NIA; 
which was intended to encourage researchjn an 
area of perceived neglect. Specific actioirt]^ are 
coiVimon in support of particular dtseases or dis- 
ease groups. For example, there were several pro- , 
posals for research specifically on Alzheimer c(jis- 



**Congre88 mmi 9pocifically authorize And fund the National Can- 
cer Institute and the National Heart, Lung, iind Blood histitute^be- 
cause 6f the character of the legislation that created tliese two largest 
institutes at NIH. Other institutes are authorized utxler an "umbrella" 
authorization that provides 8|)ending authority if authorization has 
not passed Congress. 
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ease in the most .recent ^essipn of Congress. 
Decisioiis about congi^ssional invqlveifnent in de- 
<terfnining. research priorities involv^jf debate 
about the criteria named earlier: scientific oppor- 
tunity, personnel, and social importance. It also 
ipvolves judgments about the administrative costs 
of particular actions, and who is b'est able to de- 
cide questions of a particular type. In general. 
Congress is best at ascertaining the social ^nd per- 
sonal costs of a particular problem, while scien- 
tists, through ihe peer review process, are expert 
in assessing scientific validity. Congress can di- 
I'ect resources to important problems, and scien- 
tists can emphasize the importance of using the 
tools avaiUble. 
* - * 

Judgments about proper allocation of resource 
funding are thus political in that they can involve 
resolution of sometimes conflicting ''contentions. 
There may oft«n be nd one right answer. When 
there is only one right answer, it may not be pos- 
>sible to identify it. The present system of allo- 
cating resea<:ch ^funds incorporates the tension 
between the expertise of scientists, who assess 
' scientific opportunity and research priority in a 
given area, and Congress, whioh establishes over- 
all funding and general research priorities. 



EXAMPLE OF CONGRESSIONAL POLICY DBBATB: 
A PROPOSED ARTHRITP INSTITUTE 

sA prominent example of congressional debate 
about research policy surrounds creation hi a 
new institute for the stuc^ of arthritis dnd mus- 
culoskeletal disorders, whiAi was under consid- 
eration as this report was written (T51,152, 

Those opposed to creation of a new institute 
cite iticreased administrative costs that would de- 
tract frorti moriey available 'for basic research 
(such costs dre estimated Ijy the Office of the Di- 

. rector of NIH at $4 million) (156) and express con- 
cerii that proliferation 6f the number of Institute^ 
at Nra will make the organiza^rtdifHcult to mf n- 
age. Thos^ in favor of creating a nej^v institute as- 
sert that research on arthriti$ is) relatively neg- 
lected, and the presence of a new institute would 
focus scientific attention on this severe ipedical 

. And social problem and facilitate efforts to gar- 
ner support for arthritig research in Congress 
(thus increasing total funding for research^ rather 
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than merely reallocating funds from other areas) 
(159). . 

Proponents .of the arthritis instftute point out 
that spending is 22 times higher per affected pa- 
tient for cancer research and, 12 times higher for 
heart research than for arthritis research (153). 
By these same criteria, however, mental illness 
could be considered even more underfunded than 
arthritis, yet the presence of a National Institute 
of Mental Health (NIMH) has not remedied this. 
Some believe^ in this context^ that funding for 
NiMH would have been greater if NIMH had not 
been separated l^om NIH in the late 19608 (155). 
Differences here center on whether creating an 
institute at NIH in fact attracts increased re- 
sources for the topics investigated at that insti- 
tute. The historical analysis in the upcoming In- 
stitute of Medicine study of the NIH (^ee below) 
may provide information that can cpntribute to 
resolving this issue. ^ 

Within the field of arthritis research, there is 
debate about the current distribution W funding/ 
ikmie aver that funding is now too focused on' im- 
munology and awa^ from basic cartilage and bon^ / 
rese^ch . They advocate increasing research <m^ L 
the major causes of disability of osteoporosis and ^ 
osteoarthritis with less^emphasis on rheumatic ar- ^ 
thritis and immunological disordeij^.XJthers coui^> ^ 
ter that scientific opportunities in bone jind c^r" \ 
tilage research are restrained by the absence of 
adequate scientific methods and shortage of 
trained researchers in t|iis area, l^ey point o^l^\ 
that resejEirch on immunological mechanisms has 
been caictreiliely productive, and shoul(tcontinue 
to be so. Those favoring research on osteoarthritis 
cminter that the productivity of immunological 
research is due to availability of Federal funding 
for it> and that bone and cartilage research would 
have been equaDy productive if it had been as well 
supported over the last decide* • , . ' 

Such diebates highlight the (^ficuUies of |l!o«^ 
eating fundi|i^ In the absence of a natural niaf-^ 
ket. Targetiiill^f rese^h on p|rti0ular diseases 
emphasizes tlhie imjj!fbrtanpe of the problems to be 
addressed, While targeting on particular methods 
of scientific apprtjiach^oc organ systetn stresses \ 
scientinc pjjportunity . In mocl cases^ these values 
do noW)nilict> but when they do> theY« are usu- 
ally' gooti^ arguments on both sides of the debate. 
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Congress is then forcod to make an administra- 
tive decision fraught with a high degree of uncer- 
tainty . High levels of spending for heart and can- 
cer research arose from congressionaJ action and 
concerted public efforts peysistently pursued 
since the 1950s. The presen^ high 1^1 6f scien- 

r tific achievement in these fields and the indus- 
' trial spinoffs (biotechncffogy and medical technol- 

/ ogy) of such research are the beneficial effect^ 
of move than two decades of committed Federal 
support. Whether creation of ah institute for the 
study of arthritis and musculoskeletal disorders 

' V will achieve its goals of scientific excellence and 
amelioration of disability may depend as much 
on the consistency of support from Congi^s over 
ihff next decade as on the establishrfient oj a new 
institutional home for musculoskeletal research. 

The status pf a new institute for the study of 
arthritic, musculoskeletal, and skin diseases is 
i^nce^tain as this assessment is written. The Sen- 
ate and House of Reprffeentati^^es of tlje 98th Coi> 
gress passed S. 540 auj^horixpig the creation of 
such an indtftute, but the btfllwas vetoed by Presi- 
dent Reagan on O^to /er 30, vl984. . ^ 

ANOTHER EXAlVffPLE: PROGRAMS ^OR ^ 
I^REVENTION RESEARCH ANQ e6uCATION 

Concern that res^ai^ch an disease ^)reveption 
and l\ealth promotimi hap been relatively ne- 
^glecteol prompted Congress to mandate Associate 
Directofrs for PreventioiTRefeearch at the National 

J" Cancer Institute?, National Institute on Child Health 
bnd Human Development, anrf^the Office of the 
NIH Director, in addition, to the ohe already in^' 
p^ce at the National Heart; Lung; and Blood In- 
stitute. The fijinction of the^se new offices wpuld 
have ^een to assure th^ research on prevention; 
health-pi omotihg behavioi, epidemiology; and dis- 
/ ease causation was given nigh priority at the re- 
spective institutes. 

In addition, passage of S. 771 authorized a revi- 
^ sion and extension of the Office of Health Pro- 
motion and Disease Prevention of th^ Public 

. r ■ • ■ 
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Health Service. The bill included provisions to 
ci^eate a network of centers for health promotion 
iind disease prevention . The centers were to per- « 
form basic applied research in preventive health. 
The bilKcontained authorization sufficient to sup- - 
port«l3 center grants in fiscal years 1985, 1986; 
and 1987. The arguments for this n0w legislation 
in the structure of NIH were similar in type, al- 
.though different in detail from those urging estab- 
Ikhment of the arthritis institute. jThese other 
health reseai^ch bills were also vetoefl on October 
30, 1984. ' 

ORGANIZATION OF TH^ NATIONAL INSTITUTES 
OF HEALTH: lOM STUDY 

The proposed institute on arthritis is only one 
of many changes in NlUttl^bated over the pasl, 
decade. As a result of Im^ debate; the organi?a- ^ 
tton of the National Institutes of Health is teing 
studied by the Institute^of Medicine (IOM)\The 
results of this study. The 'Organizatiphal^uc- 
tare at the NationJilIi}stitut)es of Healtm, wi 
released on November 15, 1984. The | study ^' 
focused on cFiteria^for ^^l^^n of institutes; how 
to support solid basic science, and how to best * 
respjond to medical needs and social burdens 
.^(157). ^ ^ 

The study has three components:' ^ 

• ^ historical revie\^X)f how institutes were 
formed; how association with or dissociation 
from NIH has affected different institute?,^ 
and how institutes have split or had-new^^ 
functions added to. existing institutes; 

• a survey of the current^brganiiation of NIH; . 
including how priorities areyset and a review 

of potential additions to NIH; and review o^ ' 
j3roposed alternative organizational struc- 
tures; and 

• an analysis of alternative means of organff- 
ing NIH, including critej» for goaf setting; 
decisionmaking, priority setting; and budget* 
authority. 



/ 



118 



'I ■ 




Gonclusion 



The prevalence of major chronic diseases is ex- 
pected to rise over the next decade. If Current* 
trends continue, dementia, hearing impairments, 
urinary incontinence, osteoporosis, and osteoar-. 
thritis will conlinue to increase in incideftce and 
prevalence as the population ages and as the aver- 
age age at deatlik continues to rise. Effective treat- 
ment for:pi{evehtlon of these disorders is needed, 
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and adaptation of technology to compensate for 
the ravages of chronic disabilities will be more 
and more in demand in the future. Eor conditions 
that m^y be ameliorated by existing technologies, 
such as hearing impairment and incontinence, ap- 
plication of such technologies Is a priority. Re- 
search on chix^nic diseases, however, provides the ' 
only possibility for ultimately eliminating them. 



Congressional issues and options 
regarding basic biomedical research 



Support foi; basic biomedical research is grow* 
ing rapidly. 'it has resulted in the creation and 
growing budget of the National Institute on Aging 
and support of research in other NIH institutes 
and Federal agencies on diseases prevalent among 
thiB older population. Such research has no^^ how- 
^ ever, attained the ^tus or level of support en-* 
^ joyed by other groupf of disorders, such as can- 
cer or neart disease. Increasing efforts by private 
citizen Organira^Ions such as the Alzheimer Dis- 
ease and, Riakted Disorders Association and the 
Arthritis .Fouhdation have begun to change this, 
' ^enccj^raging Federal policymakers to invest more 
' research dollars in studying the diseases, that 
cayse severe disability am(%g older Americans. 
Suott increases in funding can be iichieved by 
^ diverting miMs from other areas > of basic - 
^^--hionledical research, by .increasing tpral funding 
for biomedical research, or by a combination of 
these strategies. 

Issue 1: ^ould Congress Increase su^iport 
for basic and clinical biomedical re- 
search on aging? ' . 

* / 
Options: . , ' 

1,1: Congress coiild coptinue presentlevels ofsupp^ 

for aging' i^search. 
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Coiigress could increase support for basic bio- 
medical reseaivh on aging by devoting a larger 
share if( the NIH budget to if. 



1.3: Congress could increase suppbx%for basic bio- 
medical reseaivh on aging by deyotih^nore over- 
all federal funds to it. y 

Some believe that present levels of funding for 
aging research are adequate^. and that devoting 
increased funds to this area could detract from 
research now going on in other areas. Others be- 
lieve thatihe growing^proportion of the older seg- 
ment of the American popmation will necessitate 
^ a commensurate increase in knowledge about the 
biology of aging and about conditions highly 
prevalent in older Aipericans. 

If Congress 'chooses to support more research 
on aging, it can take one of three general courses: 
either increase the overall NIH budget, earmark- 
ing more funding for aging, increasq the propor- 
tion of the NIH budget devoted to aging research, 
or. a combination (the, combination would con- 
form to recent trends). 

Issue 2: Should Congress exercise more con* 
trol over the direction of basic bio- 
medical research? 

Options: 

2. 1: Congress could delegate major decisions regard- 
' ing tfiomedicjal research to the Director of NIH, 
the Public Health Service^ and the Department 
of Health and Hwit^tn Services. 

2,2: Congress could increase its level of involvement 
in selected areas, such as general aging research, 
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creation of nevv^instilutcs, ^hd maif dating now 
pmgrams. 

2.3: CongMiss could increase its level \)f involvement 
by changing the methods of authorizing and ap 
propriating fundls for NIH. 

Examptes of opltonj5,2 would include the pro- 
posed new institule^n arthritis and musculo- 
skeletal disoitlers, new centers of excellence for 
Alzheimer diseaj^e, earmarking of funds for par- 
ticular types of disease oriented research, and 
mandating programs for disease prevention arid 
health promotion. Examples of- 2,3, involving 
regular reauthorization and appropriation of each 
institute and increased oversight of institute pro- 
grams , wore at the heart of debate about the 



originalA'ersion of H.R. ZSv'IO in 1983, before a 
compromise was reached with competing bills. 
The basic arguments were those noted above in 
the discussion about the specificity of congres- 
sional involvement in basic research polirfy and 
in the discussion about the proposed arthritis in- 



stitute. 
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Increased congressional involvement in te- 
search policy would tend to favoi- more sensitivity^ 
to the needs of disease-oriented Interest groups,,^ 
which may represent the needs/of their constit- 
uents; lea\^ng administi ative decisions to the pres-A 
•ent NIH hierarchy favors attention to sci^ntificj 
opportunity as assessed by peer review. 
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Chapter 4 



Health Promotion/Disease Prevention 

and Nutrit ion in the El^e^y 



Introduction 



People are living longer; and an increasing body 
of evidence is demonstrating that preventive 
measures begun early in lite' and maintained 
throughout life can significantly reduce the pi ^v- 
alence of acute and/or chronic dl^ases in old age. 
These measures include diet modification, regular 
exercise, sijioking avoidance, and periodic medi- 
cal screc^ninf^ especially for blood pressure and 
cancer. At the same time, because of increases 
in life expectancy during the last 50 years, a gen^ 
eration of persons is growing up with the knowl- 
edge that if they practice healthy life behaviors, 
they are likely to live 70 or 'more years. Efforts 
to extend knowledge of behaviors that promote 
health and prevent crippling imd chronic disease 
at older ages are thus becoming more import^int. 
Behavior alone cannot ensure longevity; hovvever, 
the social and economic context is extremely im- 
poi4*nt. People who cannot afford nourishing 
food, adequate housing, and essential ^medical 
care cannot live healthy lifestyles even if they 
know how to do so. 

Because the focus of this study is the elderly, 
this chapter primarily treats preventive measures 
for persons 65 or more years of age. This is done, 
however, in full recognition of the importance of 
prevention throughout life. 

Until rec^\tly there was consensus aniong 
health pixrfessiohalS; and among the elderly tnem- 
selves, that after 65 it was too late to think seri- 
ously about prevention of disease or disability. 
For example; a 65-year-oId vvould already have 
sustained too much lung damage through exces- 
sive smoking to justify quitting; or atherosclerosis 
would have progressed too far to make jt worth- 
while to undertake exercise ahd'dietary modifica- ^ 
tions that might revers^ the condition. These at- 
titudes are slowly chufiging; and health promotion 
is now justified fo^ several reasons: 



increasing life expectancy after 65 (half of 
those who reach 65 will live to be at least^SO); 
hiore sophisticated definitions of health^that 
recognize variability among and between age 
gioups; 

better understanding of the impoi tance qf^ 
chronic disease and disability as inajor llireats\ 
to health in the elderly and of the relation- j 
ships between chronic disease and pre\?ent- 
able risks; 

the recent improvement in cardiovasciilar 
disease moi tality due in part to preventive 
efforts (e.g., control of hypertension); 
the desire of many older people to continue 
working (73 percent of persons over 65 
would prefer to continue some kind of part- 
time work if they could (this percentage 
drops significantly for full-time work and 
persons over 75) (26); and ^ 
growing uncertainty about ^ocial Securit 
Sfnd pension plaps that reinforces the des" 
to stay healthy and continue to work. 

implei nentj inM health prt)motionstrategie§, 
the efficacy and goals of the irftCfVention and 
tfie time in the life cycle are iuiportant. The effi- 
cacy of prevention is ofteij difficult to demon- 
strate because of the problem of measuring the 
, nonoccurrence of events (19). Preventive steps 
should be taken early in life in order to show ef- 
fect in old age; this long time lag makes pro\|pg 
^^usalit^^ diffictHt. Also, many efficacious pro- 
grams can increase functional independence or 
dtet^rease chronic disease incidence; these param- 
eters ar6 more difficult to measure than death' 
rate changes. For people who are ill, the goal of 
health promotion/disease prevention is to maxi- 
mize function and fh^venl deterioration; while 
for those who are well the goal is the prevention 
of disease or disability irrespective of age. The 
gqals of risk prevention are^uite different for 





1 



'J 



120 J Technology and Aglri0 tn AmeticM 



a 50-yeaiold tlian they areTor an 80-yeaf<)Id, and 
ace further complicated by the overall health of 
the Individual. At any age, however , the goal is 



to promote the maximum functional independ- 
ence of which the Individual is capable. 



Types of .prevention 



Prevention is usually divided into three tCOm-^* 
ponents: piimary, secondary, and tertiary. Pri- 
mary prevention refers to preventing the occm - 
re'nce of disease oi^ injury. Secondary prevention 
refers to early detection and intervention, pref- 
erably before thp condition is clinically apparent, 
rhe aim of secondai y prevention i? to reversg, 
halt; or at least retard the' worsening of S condi- 
tion. Tertiary prevention, refers to miniiiiizing the 
ef f^ts of existing disease and djsability b;^ sur- 
veilKhice and maintenance designed to pr^ypnt 
complications and premature cleterioration (21). 

This traditional taxonomy is difficult to apply 
to speeific cases and fits poorly into the chronic, 
disease situations that characterize the elderly. 
A condition may be both a preventable disease 

problem on its own) and a precursor (risk fac- 



tor) to a subsequent condition. For example, falls 
ar§ not bn^y common ip older age groups but also 
constitute a risk factor for hip fracture. Hyperten- 
sion i^ a lAedical condition that should be treated 
because it is a risk factor for stroke, heart dis- 
^ea§e, and kidney disease. When primary preven- 
tion of hypertension (e g., cpntr^l through (|iet 
modification) succeeds, it becomes tertiary pre- 
vention; qontrol of hypertension is, in turn, a pri- 
mary prefvention strategy for stroke and arterio- 
sclerosis (19). Control of diet (weight) is primary 
prevention for diabetbs> whi^h is, in turn, a risk 
factor for arteriosclerosis and strokes Anji fCj^uc- 
ing arteriosclerosis can lower the incidence of 
stroke. Thus a particular risk factor can be a pri- 
mary, secondary, or tertiary risk factor, depend- 
ing on the disease. , 



Definitious of wellness and functional dependence 



Of Americans 65 and over,"more than half (^ 
percent) perceive their health to l)e excellent or 
good (26). Mbre than 60 percent of adults 18 to 
64 and more than 70 percent of i\\ose over 65 
believe that hei^lth status has improved for older 

, Americans, frhis improvement may be associated 
with the evidence of increases in life expectancy. 
See Appendix A': Morbidity and MortalityJ Etesjrite 

^ disagreement as to the validity of these self- 
ratings, there is evidence that they are useful 
measures of health status, Objecfive definitions 
of wellness or health are, however, difficult to 
develop. * / 

The VVbrJd Health Organi!^tio]:\ defines health 
as "a state of complete physical, mental, and flibciai^ 
well-being and not merely the absence of disease 
or infirn\ity ." 



> Providers an<J scientists i^Jterested in health pro- 
^.motion/disedse prevention have found this defi- 
nition difficult to follow in practice. Xhe liqiage 
of functbnal dependence with health promotion 
provides a more fruitful approach. Functional de- 
pendence is defined as the inability to attend to 
one's own needs, Which generally include.the ba- 
sic activities of daily living: walking, eating,^ per- 
sonal hygiene, ^hopping, dressing, laundry, meal 
preparation> payirtg bills^ and recreational and 
social activities. Dependence may result fpatii' 
changes that accompany jnatufal aging^<^:^ut is 
more likely a correlate of disease or a relued path- 
ological condition. Dependence can oftpn be pre- 
venteHj^teversed, or reduced (14). . 

Sev6ral measures for iTssessing |he degree of 
functional independence of the eldjar^y have been 
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developed. The Qlder Americans Hesoiirces and 
Services (OARS) assessment battery yields infor- 
mation on five functional activity areas. Another 
approach us^s both clinical and epidemiotogic cri- 
teria to specify health goals ana professional serv- 
ices appropriate for 10 diffei ent age groups from 



birth io 75 years and ovot, A third method stresses 
functional independence defined fi om activities 
of daily living scales. These assessment measures 
are discussed further in chapters 7 ^d 9 and Jn 
the Technical Memorandum at the end of this 
chapter. 



Morbidity and mortality 

Today's leading caillfes of death— both in the 
general population and among those over 65— 
are diseases of the Heart, malignant neoplasms 
(cancer), and cerebrovascular disease (stroke). As 
noted in chapter 2, these three conditions ac- 
counted for three out of every four deaths among 
the elderly in 1981. E)ea^ rates for stroke among 
the elderly decreased more rapidly during the 
past 30 years than thosQ for hearj^^ease, espe- 
cially since the early 1970s, when stroke mortal- 
ity fell sharply. Death rates for heart disease, 
which are also falling, shdwed a rapid decline be- 
tween 1968 and 1978. In contrast, death rates for 
some cancers are rising, espe||ally for cancer of 
the respiratory tract, and in men, genital and co- 
lon cancer . Overall cancer mortality among elderly 



Risk factors 



women actually fell slightly between 1950 and 
1978, but the incidence of lung c^mcer iri' women 
is rising. 

The incidence of other leading causes of death 
such as pneumonia, influenza, arter'iqsclerosis, 
hypertension, and diabetes^mellitus hast^len in 
recent years. Although the incidence of tnany of 
these killers has decreased, their prevalence has 
risen because the elderly are now moiie likely to 
survive stroke and coronary heart disease. The 
level of chronic disease in the elderly population 
is therefore i isjng. Because this burden of mor- 
bidity in the population is growing, it is impor- 
tant to examine the risk factors that are correlated 
with these diseases and chronic conditions. 



A risk factor is a characteristic that can identi- 
fy an individual as having an increased likelihood 
of developing a given condition. Risk factors are 
based on statistical probabilities in populations 
rather than on causal relationships or the certain- 
ty that an individual will develop a specific dis- 
ease or condition. Nevertheless, knowing the risks 
associated with particular diseases can provide 
an opportunity for disease preventkin or re- 
duction. 

Appropriate interventions are not possible with- 
out knowledge of risks. Some risk factors can be 
modified, while others are intrinsic to an individ- 
ual For example, personal habi^ and body v«eight 
can be changed, but jige and genetic characteris- 
tics cannot. In certain circumstances, the effects 



of changeable characteristics become irreversible • 
Excess weight, for example, may be changeable 
at any age, yet the effects of obesity on risk of* 
heart disease may be unchangeable at a given 
point. Unfortunately, the relationship between 
risk and specific interventions to reduce risk ha» 
not yet been well researched in the elderly, but 
enough is known about the effectiveness of^cer- 
tain prevention strategies to argue for their im- 
plementation. 

^he choice of which risk factors to modify 
should, in part, be made on philosophical and ethi* 
cal bases. Because the cost oPmorbidity (especially 
chro|>ic disease in the elderly); both in human suf- 
fering and ecortomic terms, is an area of grow- 
ing concern, another approach to health promo- 
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tion is to assess which rlsks^tf reduced, are most 
^likely to significantly reduce hOpian suffering and 
medical oosts. 



Risk factor/L associated jvith 
^ cai^naryneari disease and stroke f 

A numbi»i^ of risk factors correlate with both 
corona.ry heart disease (CHt)) and strOykfe. One 
group, underlying physical conditions, includes 
hypertenSlcftii; high levels of cholelterol, and im- 
paired glucose tolerance. Another type, behavior- 
al risk factors, includes sMoking; lack of exercise, 
poor diet, and stress. Despite the lack of a direct 
cause^nd-effect relationship between risk factors 
and CHD or strnkO; it is plear that the risk of a 
coronary eveny increases exponentially as the 
number o^ risk factors inci^ases (37). 

HYPBRTBNSION ^ 

High blood pre$Aure is the most povy^erful pre- 
dictor of risk for OHD; moi e than half of persons 
with myocardial infarction and three-fourths of 
persons with stroke have concurrent hyperten- f 
sion. There is a strong association between in- 
creasing blood pressure and advancing age: 33 
percent of persons in tlieir 605 have elevated pres- 
sure, compared with 11 percent of those in their 
30s (19). 

Hypertension in the elderly is defined as blood 
pressure greater than 140/90 mmHg, or systolic ^ 
blood pressure greater than 160 with normal di- 
astolic blood pressure. Althougji persons over 75 
are often urtderrepresented or excluded from re- 
search, limited findings indicate that control oT 
moderate and high diastolic hypertension is also 
associated with reduced mortality and morbi^jlty 
from CHD. and stroke. - - ' 

Isolated systolic i^ypertension (systolfc pressure 
above 160 mmHg accompanied by diastolic pres- 
sure below 90 mmHg), which is found in 25 to 
30 percent of persons over 75> is correlated with 
a twfcfold to threefold increase in mortality from 
CHD and stroke. The benefits of treatmejiit are 
still under investigation; if therapy proves to be 
efficacious, treatment of this conditipn ma^ re* * 
duce death rates or prevent these two diseases 
(33). 



y SMOKING 

CigapeKr smoking plays a si^ificant role in 
mortality from cardiovascular disease. It is a sig- 
nificant factor in morbidity, exacerbating hyper-, 
tension, which; in turn, is al^k factor for cardi- 
ovascular disease and stroke. Nevertheless, the 
elderly and persons working with and for them 
appear to share the belief that smoking^cessation 
efforts are priqaarily of concern and importance 
to younger age groups (25). Hiis is a false assump- 
tion for several restsons: « 

• f Many elderly people live more than 10 an^ 
often 20 to 25 years beyond age 65. Many 
benefits of smoking^ cessation, such as in- 
greased pulmonale function, are experienced 
immediately, and others, such as reduced risk 
. for lung cancer, begin as few as 2 years after 
smoking cessation. Increased life expectancy 
of t|j^ elderly thu5 justifies efforts topromdle 
smoking cessation programs. 

• Nicotine constricts blood vessels, thereby 
raising blood pressure (which is already ele- 
vated, on average, in older groups). For many 
elderly persons ^ elimination of srnoking can 
effectively reduce their risk of stroke, which 
is the tjiird leading cause of death for those 
ovc^ 65. 

• Rijspiratory function be improved imme- 
diately, even in patjents yvith emphysema. Im- 
provements in breathing are enhanced if a 
medically supervised program 'of moderate 
exercise is coupled with smoking cessation. 

• Smoking reduces, the ability to taste food. Be- 
cause loss of this abilitj«dfl^ributes to poor 
nutrition in the elderly, smoking-can exacer- 
bate^oor ^^^g habits. 

Notwithstandingpiese cogent reasons for siftok- 
ing cessation, v^i nonsmoking programs and 
research on smqking cessation are targeted to 
persons in younger age groups. Although these 
programs^are important because of the great ben- 
efits of smoking cessation at younger ages, they 
should be expanded to give greater eitiphasis to 
their impact on the elderly. ^ 

BXBRGI^B 

Although some researdi has shown an associa- 
tion> a definitive and direct link between physi- 
cal exercise and reduction in risk of CHD and 
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stroke has not been established. addition, be- 
cause resiuuch subjects have typically been 
younger men, evidence is still lacking for women 
and the elderly. 

Despite ^ips in knowledge of the benefits of ex- 
ercise for^ the elderly in reduction of risk of CHI) 
and stroke, several things are known about the 
effects of exercise that warrant implementation 
of moderate e?fei*cise programs. Regulai' exercise: 

♦ increases lean body mass and reduces body 
fat (this effect has been associated with re- 
duced C'HU and diabetes in older persons); 

♦ increases glucose tolerance (reduces Jhe oc- 
cuitrence of diabetes oi' itnproves the func- 
tioning of t-hose who are diabetic, a risk fac- 
tor for CHD); 

♦ incr-eases the strength and speed of conti^act- 
ility in the heart muscle; 

♦ incix^ases oxygen uptake from the blood into 
the heart and skeletal muscles; and 

♦ decreases heart rate and demand on the 
heart during rest. * ' 

Since exercise reduces df&iev CHD and stroke risk 
factors, programs that encourage exercise in all 
age groups are important. Exercise can reduce 
the 6m0tional tension associated with various dis- 
eases. In a study of men 50 and over, a 15-minute 
walk reduced neuromuscular tensiorui^re effec- 
tively than a dose of tranquilizer (10,11,12,17). 

Exerciftjp also reduces other CHD risk factors. 
It incix?ases tlie proportion of high -density lipopro- 
teins (HDl^) relative to low-density lipoproteins 
(LDLs),» but the effect is temporary; exercise must 
be f)ei*formed at leaiit every other day to main- 
tain the Induction in LDL^and triglycerides: 
Blood-pressure reduction is more likely to occur 
in individuals with moderately elevated blood 
pressure anymore likely to affect djastolic than 
systolic blood pressure. Enfprced physical inac- 
tivity results in increased systolic blood pressure, 
increased total peripheral resistance, increased 



*Htgh-density lipoproteins liave two important functions: 1) they 
coal ih« inside of ih« artery walls afid provide a protective layei* 
to pnwent fatty de|X)Bits from building up; 2) they help dissolve fatty 
deposits wlien they oc:cui\ Low-density lipoproteins are responsive 
tn diotai y Tiabits aiul form dangerous deposits on the walls of blood 
vessels; hOLs are the primary culprits in clogge<l arteries and 
athcM^osclerosis. Thus the risk of CHD is reduced if the proportion 
of flULs to l.Oks is relatively !ii(|h. 
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Carefully'* developed exercise programs can benefit 
aduHs of all ages. 



serum levels of cholesterol, and glucose intoler- 
ance, all pf which are, in turn, risk factors for 

CHD, 

•> 

Notwitlistanding its beneficial aspects, exercise 
. can haye certain risks. Risks and complications 
depend on a number of factors— the general 
health of the individual, past exercise habits, and 
age, as u^ell as type, amount, and intensity of ex- 
ercige. However, most authorities agree that the 
majority of adults under 65 do not need prior 
physical examinations before t|pginning a care- 
fully developed, progressive exercise program. 
When weighed against the hazards of not exercis-^' 
ing, thftf benefits clearly outweigh any risks (15). 
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Stress is a normal part of life, but the inability 
to cope .with it can cause health impairment. Twp 
simple techniques, meditation and relaxation, can 
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recluce«the physical and psychological effects of 
stress. Meditation techniques have been found to 
reduce blood pressure and residual muscle ten- 
sion and increase pxygen intake. There is an im- 
pressive lX)dy of research iq substantiate the 
beneficial effects of relaxation training. These in- 
clude reduction of elevated blood pressure, heart 
rate, and gastrjc motility ; indl^sed cardiac but- 
put and respiratoiy efficiency ;lHjd alterations in 
brain-wave patterns (incireased iwtio of alpha 
waves to beta waveg in EEGs) (25r 



a lack 
to defi- 



/ ' NUTRITION 

I Poor nutrition can be characterized 
pf essential vitaminfT and nutrients, leadi 
ciencieS; or by an overabundance of certain nu- 
trients that can be (ivssociated with higher risk for 
diabetes and high levels of cholesterol; both of 
which are risk factor^ for CHD and stroke. 

Obesity (usually defined as greater than 20 per- 
cent over standardized tables of ideal weight for 
age and height) is associated with increased risk 
of hypertension ;^iigh cholesterol, and glucose in- 
tolerance. It is not clear, iiowever; whethei: the 
risl^ factor is current obesity or a history ot 
chronic obesity. If a longstanding history of 
obesity is shown to be correlated with CHD; an 
intervention program in the elderly might not be 
useful because the effects of the earlier obesity 
would be irreversible. 

Diets low in saturated fats and hi^h in vegetables 
and fiber are recommended for prevention of 
CHD. These diets can reduce blood pressure in 
norfnal subjects {31,32), but whether the inci- 
dence of CHD is reduced is urtclear (19). Per cap- 
ita consumption of foods high in cholesterol and 
saturated fats has decreased since the early 1960S; 
while consumption of foods high in unsaturated 
fatf^nd fiber, like fish and vegetables; has in- 
creased (38). This change in dietary habits may 
have bcHitributed to the recent drop in sefullfi cho- 
lesterol levels and perhaps to declining CHD mor- 
tality. Large doses of the B vitamin^ niacin; may 
reduce blood lipid levels (9) and seem to be helpful 
in reducing recurrent nonfatal myocardial infarc- 
tion* (7). 



^Myooartiial infarction ia death of tiaaue in the heart muscle due 
to insufficient delivery of blood or oxygen, usually due to obs^ruc* 
tion of a bicxxl vessel. 



High sodium intake has long been associated 
with high blood pressure (8), but there is as yet 
no conclusive evidence for a causal link. A recent 
epidemiological study of over \B)000 individuals^ 
aged 18 to 74 found that significant decreases in 
the consumption of calcium, potassium; vitamin 
A; and vitamin C u^ere the nutritional character- 
istics that distinguislied hypertensive individuals 
from those with normal blood pressure (24). Low 
calcium intake was most consistently correlated 
with hypertension. While these results do not 
pr(^e causal effects, they do suggest directions 
for future research. 



DIABETBS AND IMPAJIIfiD GLUCOSE lt>LERANCq 

Impaired glucose tolerance has been implicated 
as a risk factor for cardiovascular disease because 
of the high incidence of vascular complications 
in persons with diabetes melUtus. Faisting levels 
of \f\ood glucose and the prevalence of adult onset 
noninsulin-dependent diabetes rise with age. This 
change ip blood glucose homeostasis is due in part 
to the age-related ^decrease of Itietabolically ac- 
tive lean body mass accomjjanied by an increase 
in fatty tissues. Because of these age-related 
changes; WilliamsN39) estimates that more than 
half of the population over 70 would be diagnosed 
as having diabetes according to the criteria used 
to evaluate younger adults in the oral glucose tol- 
erance test. Standards for younger persons thus 
cannot be universally applied to the elderly. 

Obesity is stron^y correlated with impaired glu- 
cose tolerance: 80 percent of adult onset diabetics 
are obese or have a history of obesity, and 60 per- 
cent of persons with 125 percent or more of ideal 
body weight have impaired glucose tolerance 
tests. Dietary guidelii^es developed by the Amer- 
ican Diabetes Association (2) focus on the restric- 
tion of caloric intake and moderate increase in 
energy expenditure. Because diabetics have two 
^ to three tinies the risk of dying from atheroscle- 
rotic CHD as nondiabetics (3); a rpduction.in total 
and saturated fat calories is also recommended, 
and drug or insulin treatment may be necessary 
to reduce glucose levels. The efficacy of this treat- 
ment in the prevention of CHD is not proven, but 
trends suggest a favorable prognosis with long* 
term management of diabetes (19). 
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CHOI.FSTFROL . 

The. link hotwoen lowei od cholesterol levels and 
CHI) hoCTmc, definitive only recently, although 
large studies have shown a consistent association 
between the intake of foods high in saturated fats 
and both the level of serupi cholesterol and mor- 
bidity and inortality rates^or atherosclerotic dis- 
eases. The National Heart, Lung, and Blcx)d Insti- 
tute confinned this link in a study in which^men 
35 to 5f) with ve!])^wgh levels of cholesteix)l were 
given drug thepfSpy to reduce cholesterol. The in- 
cidence of CIM) was significantly re^duced in the^ 
men given ih(\ drug (37\. 

RFHABIIJTATION ^ 

Rehabilitation or tertiary prevention lifter CHD 
usually iiiMudes e>^ercise regimens with drugs, 
stress reduction, and various other techniques' 
undertaken to prevent the recurrence of heart , 
attacks. Research in these areas of ten^ excludes 
the elderly. The benefits of intensive reh^lita- 
tion after CHD are less well substantiated than 
the benefits of rehabilitation after stroke. 

Interventions to minimize the effects of stroke 
and IWlp patients to function independently are 
very important. The mean survival time after the 
occurrence of .stroke is 7 yeai s; 30 percent of pa- 
tients survive 1 1 or more years. Results from the 
Framingham study indicate that following stroke^ 
33 percent remain dependent for activities of 
daily living, 20 percent require assistance with 
walking, and 15 percent require institutionaliza- 
tion! The remaining 3^? percent ai>iimctionally 
independenf^I^is level of functional disability is 
a significant drain on resources^ both public and 
private. 

Intensive rehabilitation after stroke is neither 
effective nor beneficial for all patients. Those who 
are unponscious during acute stroke are likely to 
remain dependent, while those who remain con- 
scious and are able to walk ur^ded immediately 
after the stroke generally exhibit spontaneous 
functional recovery. Rehabilitation in a special- 
ized stroke unit results in greater functional re- 
covery; 52 percent of such patients exhibited 
functional independence as opposed to 32 per- 
cent of patients given traditional rehabilitation on 
the medical wards, and did so in a shorter period 
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Medically monitored physical aWlyitles are one fori 



of rehabilitation or tertiary prevention. 



of time (average stay of 55 v. 75 days). The pa- 
tients selected for this study had remained-con- 
scious during acute stroke, but exhibited devel- 
oping or establi??hed hemiplegia (paralysis of one 
side of the body); they represent patients likely 
to survive but unlikely to recover spontaneously. 
Thus, the degree of impairment from stroke is 
a useful criterion fdr patient grouping. In addi- 
tion to functional improvement, there ai e psycho- 
social and quality-oMife benefits (19). 

' k 

Risk factors associated witii Cancer 

Cancer is the second leading cause of death 
among tlie elderly. Several risk factors have been 
identified. For example, 30 percent of all cartcer 
deaths ijiay be attributed to smoking (13). Al- 
though i^is not possible'' to accurately quantify 
the role of diet in cancer, 40 percent of cancer 
deaths among women and 57 percent of those 
among men may.be associated with diet (13,27). 
There are sypergistic effects between smoking 
and alcohol^ but the effect of tobacco is far more 
important. Mortality from cancer of the cervfx 
is decreasing, la rgely due to in creased periodic 
screening w^ilbJP^p smears . Cancers of the breast, 
ovaries, and endometrium account for 29 percent 
of all female cancer mortality (13 percent of total 
mortality)* 
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Lung^ coloi ectal, and prostate cancers are the 
most prevalent cancers amon^ men; women are 
more at risk for breast, lung, and colorectal can- 
cer, respectively. Some cancer death rates for 
elderly men have continued to increase, but the 
increase in rates for elderly women is a more re- 
- cent phenomenon. This is especially true of lung 
cancer rates for women, probal^y due to the 
higher prevalence of smokers among women of 
recent generations. And altliough the incidence 
of cervical cancer has declined in the general 
population, it has not declined in women past 
menopause. Because older women may not visit 
gynecologists for regular checkups, primai y care 
physicians should screen for cancer or, at least, 
refer women to gynecologists for evaluation (19). 

Several types of cancers can be treated success- 
fully if detected early enough.- These include pros- 
tate (periodic physical exani), and breast and co- 
lon (discussion follows). Some evidence indicates 
a reluctance among the elderly to seek screen- 
ing services or diagnosis; this is especially true 
of women who are at increasing risk of breast, 
cervical, and uterine cancer with advancing age. 
Some of this reluctance is due to misinformation 
about the possibilities for effective treatment. 



BREAST \ 

' \ 

* Breast self-examination is an effective, inexpen- 
sive way to increase the chanc6 of early detec- 
tion of breast cancer; 80 to 90 percent of primary 
breast caix^ers are detected by women themselves 
(19). The few self-examination programs thai ex- 
ist have concentrated on easy-to-reach popula- 
tions, usually in work settings, leaving the rela- 
tively high-risk woman over 65 effectively out of . 
reach. Only a few programs have been developed 
for these women. Some older vVomen appear to 
be more reluctant to examine themselves and may 
not respond to certain teaching settings. Programs 
to educate them in self-examination techniques 
need ta be tailored to their values and expecta- 
t^s. Annual mammography and physician exam^ 
inations for women over 40 are associated with 

' improved early diagnosis and significant de- ' 
creases in cancer mortality. 
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There is a significant association bet\\^een obesity 
and cancer of the breast and uterus in women, 
and cancer of the colon and(prostate in men. High 
fat intake is also associated with breast cancer and 
prostate cancer, perhaps due tojhe effect on 
estrogen metabolism, imbalances of which ai e 
associated with increfised risk of certain cancers. 

COLORECTAL 

The colon and rectum are the leading sites for 
overall mortality from cancer in those over 75. 
The lO-year survival rate for persons with local- 
ized cancer is 67 percent, compared with 36 per- 
cent for rK^iftcalized cancer. Since only 41 per- 
cent of all colm ectal cancers are detected at a 
localized stage, ear^y detection of this form of can- 
cer is a high priority for prevention pmgrams. 

The guaiac test, and other simple tests of oc- 
cult bleeding from the digestive tract, can be used 
in screening for colon and rectal cancers. But few- 
er persons over age 70 (27 percen^Taccepted an 
invitation to take a iscreening test yfen did youriger 
persons (38 percent) in a recent study, although 
rat^s were low for bbth groups (19). The Inter- 
national Workshop on Colorectal Cancer recom- 
mends that the elderly undergo sigmoidoscopy^ 
every 3 to 5 years to screen for cancer (19). 

Several dietary factors have been associated 
with cancer of the gastrointestinal tract. The die- 
tary recommendations of the American Cancer 
Society (1984), though based largely on epidemi- 
ological and some experimental data, are meant 
to help reduce the risk of gastrointestinal and cer- 
tain other cancers. These recommendations in- 
clude: avoki obesity; reduce intake of fat, alcohol, 
and salt-cured, smoked, or nitrite-cured foods; 
and eat cruciferous vegetables and foods high in 
fiber and vitamins A and C. 

Risk factors as3€Myiated with fractures 

The most important risk factors for fractures 
are osteoporosis and falls. The incidence of frac- 
ture rises dramatically with age: among women 
75 to 79,'the incidfence of hip fracture is 6 per 
1,000; among those 85 to 89 the incidence in- 
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creases to 21 A per ?,()00; and among woinnn ovei^ 
90 the incidence rises to 48.6 per 1,000 (19). 

OSTBOPOR08I8 

Osteoporosis is estimated to cause about two- 
.thirds of hip fractures in older people. The inci- 
dence of hip f ractiu^es resulting from osteoporosis 
was estimated at 98 per 100,000 in 1977; at a total 
annual cost for acute care of some $800 million. 
The number of hospital patient days resulting 
from these fractures is ranked 10th among con- 
ditions counted. The mortality r^te from falls is 
estimated at 20 to 30 percent, with an additional 
13 pel cent of survivors who never return to iuv^ 
dependent ambulation (23). Because 90 percen* 
of fractures in older women are associated with 
little or fio trauma, and in fact may occur simply 
because of osteoporosis (19), prevention of osteo- 
porosis Could sharply reduce the incidence of 
fractures among the elderly. - 

Current osteoporosftr-prevention research cen- 
ters on the effectiveness and possible risks of es- 
trogen therapy after menopause, supplemental 
intake of calcium by women both before and'after 
menopause, and the role of exercise in bone 
strengthening. Although estrogen replacement 
therapy after menopause seems to inhibit bone 
resorption, it has also been associated with in- 
creased risk of cancel^ of the uterine lining. Cal- 
cium absorption declines with age and can de- 
crease by 30 to 50 percent by age 80 (18). The 
theoretical daily intake of^ calcium needed to 
counteract bone loss has been suggested as 1,000 
mg for premenopausal won^en and 1,500 mg for 
postmenopausal women (18). 

Blood levels of vitamin D, which promotes in- 
testinal absorption of the calcium and phosphate 
involved in tFone mineralization, are often defi- 
cient in the elderly and can be up to 50 percent 
lo^jk^er than those of younger controls. These low 
serum levels of vitamin D may be (Jue to reduced 
intake, reduced intestinal absorption, and/or de- 
creased exposure to the sunlight that drives syn- 
thesis of the vita^n in the skin (30), 

New evidence indicates that bone mineral con- 
tent can he increased in older women by exerr 
cise. In a study of women whose mean age was 
84, one group exercised (nonstrenuous exercise, 



sitting in a chaij ) 30 minutes a day. thiee times 
a week, I his'ijontrol gi oup gained bone mineral 
content while an inactive group lost bone miner^il 
content. Physical actixity at imy age may thus have 
a significant effect in reducing the effects of os- 
teoporosis and the likelihood of fracture (34). 
(|''or furtliei^ details see section on osteoporosis in 
ch. 3). 

^ FALLS 

The U.S. Public Health Service estimates that 
two-thirds of falls by the elderly may be pi^event- 
able. The risk of fracture associated with falls in- 
creases with age, especially for women. 

Falls are caused by both environmental, and 
j^hysical factors. As many as half of the falls'^us- 
tained by the elderly may be caused by such envi- 
ronmental factors as loose, torn, or frayed rugs, 
poor lighting, icy sidewalks, or broken stairs. Poor 
vision (which is sometimes Correctable), under- 
lying physical conditions such as Parkinson's dis- 
ease, seizures, cerebrovascular disease, and con- 
ditions that cause fainting or dizziness, also 
contribute to the incidence of falls. The incidence 
of falls could be reduced bynior^ extensive diag- 
nosis and treatment of these disease conditions 
and efforts to eliminate environmental obstacles. 

^ l^ppropriate or excessive medication — espe- 
cially of sedatives, hypnotics, psychotropics, anti- 
convulsives, and antihypertensive agents— often 
causes falls. In one study, 93 percent of patients 
who were observed to fol^etween 10:00 p.m. 
and 6:00 a.m. had taken a^arbiturate (19). 

Risk factors associated 
f94tb sensory losg^^ 

VISION ' 

The prevalence of unattended treatable eye 
pathology rises dramatically after age 60, exceed- 
ing 85 percent of the elderly aged 65 to 74. Refrac- 
tive problems increase less rapWly than cataracts, 
aijd cataract correction may be unduly delayed. 
Screening for glaucoma, which is effective, may 
be ignored by the elderly. The fragmentation and 
lack of coordination of services for the elderly, 
the needy, and the blind and partially sighted con- 
strain the correction of visual problems among 
the older population (19). 
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TA8TK 

Age-related changes in, for example, the gas- 
ti^ointestinal ti^act mf^y impair food intake, diges* 
Uon^ and absorption of certain nutrients feee app. 
C). s^nse of taste itself changes with age, 
and^p can leac^to malniltrition. Compounding the 
risk of malnutrition is the fact that current Rec- 
ommended Dietary Allowances ^RDAs)'of various 
nutrients consicjer the elderly as a single 51-and- 
over age group/ despite wide disparities in indi- 
vidual and age-related nutritional needs, 

HEARING 

m 

Hearing loss af^cts the* ability to f inaction m- 
dependqntly, affects communication, and can lead 
to a medicaPdiagnosis of cognitive impairment. 
The prevalence of hearing impairment is 28 per- ' 
jcent in persons over 65 and about 40 percent in 
those over 75 (see OTA background paper on 
Management of Hearing Impairments in the 
Elderly). Although many hearing impaimwhts are 
not correctable with current technologies, sim- 
ple hearing aids to amplify speech can be very 
effective in some cases. Hearing aids are expen- 
sive, difficult'to adjust, not reimbursed by Medi- 
care, and often fraudulently marketed;^ of these . 
factors lead to neglected, treatable hearing prob- 
lems in the elderly. 

Risk J^ctors associated 
with aental disease 

In 1971 about 45 percent of Americans over 65 
were estimated Vo have lost all of th6ir teeth (36). 



Dental caries and periodontitis are the jusdfica- 
^tion for 90 percent of extractions. Dental disease 
can limit the food choices and eating practices of 
the elderly and damage their self-imdgA and social 
confidence. Clinical studies done inOjje J 946s 
reported a high prevalence of vitamin C and B- 
complex deficiencies among edentulous (lacking 
natural teeth) elderly, but need to be updated 
(16^2). 

Both nutritioniN and hygienic practices have 
been implicated in dental disease. The intake of 
starches and simple sugars is known to aggravate 
dfecay and increase the risk of loss of teeth (4). 
Intake of simple sugars increased during the early 
years of this century, while intake of the moi^e 
nutritious complex^rbohydrates declined from 
43 percent (1909) to3 current 29 percent of Wie- 
t*ry food energy (28). Periodontal disease, or re- 
cession of the gum and resorption of the bone 
surrounding the roots of the teeth, is probably 
related to general age-related loss of bone mass 
(see section on psteopprosis); possible prevention 
and treatment of this disease throi!igh dietary cal- 
cium supplements warrants^further exploration 

Despite the impact of dental disease ^n the 
elderly, 48 percent of those who still hrive teeth 
have not visited a dentist withiri the last 5 years 
^(6), j^cause routine dental examinations are not 
covered by Medicare or most private healthj in- 
surance, a major obstacle for the elderly may be 
cost. 



Nutritional deficiencies 



There are few reliable data on \Yve prevalence 
of frank or "subclinical" nutritional deficiencies 
among the elderly. However, it is known tljat the 
elderly are particularly susceptible to malnutri- 
tion because of the physiological and behavioral 
changes of aging, and increased prevalence of 
chronic disease. For example, age-related changes 
in the gastrointestinal tract may impair intake, 
digestion, and absorption of certain nutrients. 
Rsj^lfdH^sociaLchanges associated with dging^ such 



as ilenile dementia^ isolation, and depression inay 
also suppress appetite and increase the risk of nu- 
trient deffciency (see |ipp. C). 

Subclinical malnutrition is difficult to diagnose, 
both because physicians may not be aware of it 
and bcicause not enough is known about adequate 
nutritional levels for the elderly. Current RDAs 
for the elderly are based on survey and research 
data from younger groups that have been extrap- 
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olated lo the entire over-50 population, which ivS 
an extremely heterogeneous group. Direct study 
of the special nutritional needs of those in age 
gi'oups over 65 is needed to provide better stand- 
ards for medical care, food assistance programs, 
and national nutrition surveys. 

The Federal Government has attempted lo ame- 
liorate the problem of malnutrition among "high 
risk" segments of the population ; including the 
elderly, through federally sponsored food assist- 
ance programs (see table C-8 in app. C). An esti- 
maU^d 1.9 million elderly persons arp now. em 
roMd in congregate and homtp-delivered meal 
progrikrns (29), but the food stamp program re- 
mains the largest program affecting noninstitu- 
tionalized elderly persons (l). In fiscal year 1981, 
for example, an average of 22.4 million people re- 
ceived food stamps each month. Because current- 
ly available evaluations of federally funded food 
assi|Stance programs that serve the elderly are in- 
consistent and flat^»ed, they yield little informa- 
tion about dietary ana health benefits of these 
programs. There^is genpral agreementijiovs^ever, 
vibat they are not reaching certain target groups, 
>s^pecially minorities and the socially isolated (see 
a^p. C). 



ConUusions 




Photo cr«//f; SuzJ^e L Murphy 

Federally subsidized congregate t^ea\ programs for the 
elderly help a^dure adequate nutritlop and promot^ 



goclarinteraction,- 

js 



The Federal Government coiild effectively pro- 
mote preventive nutrition ti)i:ough intensified 
pubRc education Inasmuch as eating habits are 
e^UMidhed early in life and many risk factors for 
age;related conditions are cumulative throughout 
adulthood (as for CHD and osteoporosis), such nu- 
trition education should be targeted to all adults, 
not just th^ elderly. 




kjhe central issues in health promotion and dis- 
CT^Te prevention strategies for'tlie elderly are the 
effic^y and the cost effectivenessjof particular 
interventions. Furth^", many of tne risk factors 
require hphovior modification and ar^ ultimately 
th^ pef^nal responsibility of the individual. Im- 
proved quality of life is also important in that 
many intei^entions, while^hey do not significant- 
ly alter health statistics, have an effect on func- 
tional independence. This quality of -life factor is 
often not considered in the present structure of 
Medicare/Medi<}aid reimbursement/ 

The overriding fljeral issue is the reimburse- 
ment structure of tW present Medicare/Medicaid 
system. At present, reimbursement is principally 
\o\ acute care, and payments are prdhibited for 
all or most praventive services (exceptions: im- 
munization against pneumococcal pneumonia and 



short-term rehabilitation). Many^ relativel^^ inex- 
pensive pre^Gim^e measures are notireimbursed, 
yel the consequehc^es of not applying these meas- 
ures in fact increase overall MedicJuSe costs. A 
rethinking of reimbun^ment categdHes niay, 
therefore, be'^in^orjjer. Preventive sei^vices that 
are directly linked to reduction iii,need for acute 
care but are not presently reimbursed include: 

• Periodic screening. Among the preventive 
measures effective here are scrtening for hy- 
pertensKJIT; and breast ana colorectal cancer. 
Mammography"^ exams areSjOt reimbursed, 
but acute b^re for breast/camcer is. The oc- 
cult ^blood test, a ^ery simple and inexpen- 
sive tpst for detection anci early diaj^oosis of 
colorectal cancer, is not reimbursed. Blooj|- 
pressure control i^. an- achievable goal be- 
cause hypertension is easily* detected and 
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usually con (H^Mablo. AlUiough treatment of 
hypertensives inusl be carelully monitored 
to avoid iatrogenic pi oblems, reduction in 
I)I(kkI pressure is a significant facloi^ in lowei - 
ing stroke and overall mortality r<ites in the 
elderly population. I lie prevalence of hyf>er- 
tension in persons age^d 65 to 74 di oppcd 
from 49 to 41 Jkm cent in the VJGOs and 1970s; 
tlu^ c:HD death i ate in tliis gi oup showed a 
similar decline during thfe period (3'5). 
Lotng'torm can^. There is only minimal reim- 
bursement for tertiary prevention; which 
could aid in increasing functional independ- 
ence and I bus i (^duce costs of long-term care, 
and l elated services (see discussion in ch. 7) 
(25,35). 

Vision, Retifactiof^ is not reimbursed; yet 
visual problems o^re a major component of 
falls, (Trairma related to falls is reimbursed). 
Drug and ahxfbol abuse. Treatment is nof 
gen(M ally reimbursed. When unti eated, these 
conditions tan lead to nutritional problems 
and to inci eased mental confusion that mim- 
ics senile dementia (see OTA Case Study o» 
the Kffe<:tiveness and Costs of Alcoholism 
Tieatment for "Medical Technology and 
Costs of the Medicare Prjogram"). 
Hoai'ing. Hearing loss can be a risk factor for 
injuries and falls, and pui^chase of hearing 
aids is not reimbursed (for further informa- 
tion, see th(* (JI A Background Paper on Man- 
agement of Hearing Impairments in the 
Eldeily). 

Dental care. Lack of dental care has both di- 
rect effects on health — the occurrence of pe- 
riodontal disease— and indirect effects fn tliat 
Mhe individijal's opportunity to maintain ade- 
quate nutritional levels is compromised. I^ck 
of teeth; oi^ poor leet|i; may also Jower self- 
esttHun, V 



Medicaid does pay some of these preventive 
costs, but eligibility ci itei ia diflei' fi om State lo 
State. Billions are being spent foi' acute cai O; yel 
relatively little i cimburseilient is allocated lo pre- 
vention; whic|i could potentially reduce th(\se 
acute cai e costs. Some (ividence of potential sav- 
ings exisj.% but there is no available hard evidence 
of potential levels of cost reduction. Measiin^s for 
I esearcli on the degree to which prevention could 
reduce acute care costs in the eldei ly ai e thus 
sorely needed. (Note: A proposal for a separate 
health' promotion/disease pr(jvention section of 
the National Institutes of Health has retx^ntly been 
passpd by the House. See ch. 3.) 1 he irony is that^^ 
while some research is underway; growing num- 
bers of Americans are failing lo avail themselves 
of Proven preventive measures— e.g.; smoking 
cessation; diet modification; exeicise— and in so 
doin^; increasing the likelihood that they will 
someday need acute care. The obvious goal is to 
keep people healthy and functionally independ- 
ent until they die at a "late" age. How to allofcate 
health care delivery and research i esources for 
prevention is an important component of aChiev^ 
ing this goal. 

Improving the nutritional status of the elderly 
clearly calls for establishing nutritional RDAs for 
subgroups of people over 50. Once these data are 
available; educational effoi^ts targeted to both the 
elderly and health care providers can be more 
effective. But there is" little accurate or reliable 
information on the dietary benefits that these pro- 
grapis provide for the elderly. In general, partici- 
pants are nutritionally better off than nonpartic- 
ipantS; but food programs are not always reaching 
target gi oupS; especially the poor and minority 
elderly. 



Congressional issues and options 



ThcMC is growing evidence that the ameliora- 
tion of specific risk factors can reduce thejn^ 
cidence of the thi ee leading^causes of mortality-- 
coronary heart disease, cancer, and stroke. It is 
also known that specific actions can lye t-aken^ 
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especially among tlhie elderly, to reduce tlie prob- 
ability of othqr causes of morbidity and mortal- 
ity, such as falls and fracture's. Many of these 
measures can not only reduce the incidence of 
specific diseases but can improve the quality of 
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life. AJ present, Medicare l einibursement is prin- 
cipally for acute care and pj[X)hibits payment for 
all or most preventive services (exceptions: im- 
munization against pneumococcal pneumonia and 
short-terni rehabilitation). Although many rela- 
tively inexpensive preventive measures are not 
reimbursed; the consequences of not applying 
these measures are usually more costly to the 
Medicaiti system. These measures include screen- 
ing for !iy|)ertonsion and for breasl, cei-vical, pros- 
tate, and colorectal cancers; refraction for visual 
problems; treatment of drug and alcohol abuse; 
provision of hearing aids; and dental care. 

I. 

ISSlJIi; 1: Doe» research inilicatc that health 
promotion interventions are cosft ef- 
fective? 

Research on the cost effectiveness of various 
health promotion/disease ^prevention strategies is 
in its infancy. Options available to Congress 
inckfde: 

Options: 

1.1: (Jongmss could maintain the status quo. 

1,2: Congiv.ss c^nild increase its level of involvement 
in Hffing reseaivh and stipuhite that cost effective- 
ness be a part ofiiew health promotion i^eseai^h 
within the .National Institutes of Health. 

The advantages and disadvantages of greater ^ 
or lesser congressional support of biomedical re- 
search and greater or lesser direct involvement 
with the direction oi^ such rf^earch are discussed 
in chapter 8. hiasmuch as sonie research is be- 
ing undeilaken in health promotion, more evi- 
dence of the cost effectiveness of various inter- 
ventions will emerge even if the status quo is 
maintained. But if Congress were to stipulate that 
some of this research be devoted to potential sav- 
ings in the cost of acute care because of health 
promotion interventions by the prevention offices 
within NIH; reformulation of Medicare reimburse- 
ment Categories could proceed more swiftly. 

ISSUE 2: Should Medicare reimbursement 
eategories be reconstderetf with a 
view to Increafi^ed reimbursement 
-for health promotion/disease pre- 
vention interventions? - ^ 

Direct links between particular interventions 
and the occurrence of morbidity and mortality, 



and the costs of thes^ interventions compared to 
those for. acute c^u/), are not clearly established. 
H is known, however, that the poterrfial.for cost 
savings in acute care is significant. ^ 

Options: f 

2.1: Congi^ss could maintain the status quo. . 

2.2: Congnsss could adopt option I /2 i^jove and stip- 
ulate that results from these studies he consid- 
ered by the Pixyspective Payments Commission. 

In maintaining tlie status quo, research in hciilth 
promotion would continue and some of these re- 
search results might be incorporated into clini-^ 
cal practice activities. For example, research could 
be initiated to determine the cost effectiveness 
of fixed-fee payments to physicians who carry out 
specific preventive services. If the second optiofn 
were to be adopted. Congress could ensure that 
I esults were considered as soon p they became 
available. One advantage of this approach is that 
in the case of some health promotion interven- 
tions (e.g.; cancer screening and correction of vi- 
sion and hearing problems), it may be relatively 
easy to fjnickly demonstrate that "Simple interven- 
tions for specific conditions are cost effective by 
comparison to later costs for acute care. Onedis^ 
advantage of this option is that the mandate for 
the Prospfective Payments Commission would 
have to be changed, since it currently is con- 
cerned only with hospital costs. 

^ ISSUE 3: How could Congress obtain more ac- 
curate and standardized evaluations 
. ^ of Federal food assistance programs 
in order to improve their efficacy? 

Most cuirently available evaluations of Federal 
food assistance programs fail to use representa- 
tive samples; long^udinal data^ anr:} biochemical 
tests to accurately establish the nutritil^nal status 
of participants and possible benefits of the pro- 
gram meals. Many examine neither the efficacy 
of the mandated nutrition education nor the 
qualifications of the meal program staff. Findings 
of many evaluations are consequently limited, in- 
accurate, and cannot be compared with those of 
other evaluations. 

Options: 

3. 1: Congress could tequire standaixlized evaluation 
techniques for Government -contracted surveys 
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of food assistaiH:e pixygrams. Such tecbiiiqiws 
would involve standardized biochenucal and an^ 
--tfyxipomeaic (and, if posslNe, Jdtigit^nal) deter- 
mthants of nutritional status/^ rfpresl^ntative 
samples, and better evaluatiomxif both program 
^staffs and the quality of the nutrition education * 
offered to^progiam participants. >^ 
3.2: Congivss bpuld establish fundtng incentives or 
other sponsiorship for private investiffators who 
use six:h standaixiized techniques, 
3,3: Congress couhdimndate that the Health and Nu- 
trition E^anunatioh Survey QiANEB) include age 
groups over 74 apd that it include a sample of 
eldei ly food pivgi am participants to be compared 
witFi the general pqpulation. 

Presumably, inveiitigatois contracted by the 
Government would improve thefr techniqups for 
evaluating food assistance programs after seeing 
the flaws of past evaluations. Conversely, the lack 
of accurate, comparable data about such a largef 
government program may be serious enough to 
warrant development of specific guidelines and 
requirements for federally contracted evalJntions 
that would create a pool of comparable informa- 
tion. There is a dearth of reliable (Jita on the ef-^ 
ficacy of the programs in terhis of nutritional im- 
pact, nutrition education, and the level of food 
management ii aining required of meal-site em- 
ployees . 

ISSUE 4: How could^^n^re^s approach the 
failure of the meal programs to 
reach certain target groups? 

Many surveys find that food assistance pro- 
grams, including food stani|s^, are inadequate to 
reach some of the target gniAips specified in the 
programs' original copgre^onal mandate. For ex- 
ample, pereons aged 60 to 64 are at present in- 
eligible for food stamps and most meal programs 
operate only 5 days a week. While low -income 
groups aeem to be i epresented among partici- 
pants, minorities and the socially isolated are not 
well represented . This could be due to public ig- 



norance of the programs, inaccessibility of the 
*'progiams to th<^o underi epresented target 
.groups, or voluntary lack of participation. 

^'^ Options: J ' 

Congress could require the Administration on 
Aging to develop guidelines and materials for tar- 
geting educational information on food assistance 
piXfgi mus to the most needy groups. 

4.2: Congiess could require that' local programs ac- 
tively seek out the most n^dy, especially within 
the unden^pi-esented target grouf)Sj within a giv- 
\ en community . 

\3: Congress could mandate quotas for target gtxyups 
according to local demogt aphic characterisdcs of 
each program site or area. ^ 

4,4: Congivss could mandate that the Administration 
on Aging and the National Institute on Aging pre- 
pare and disseminate health and nutrition edu- 
cation materials to-consumers. 

There is disagreement as to whether lack of par- 
ticipation in meal programs is a result . of igno- 
rance of the programs or lack of mobility. Efforts 
to'^terfucate would be costly but might encourage 
the most needy in the community to- gi^avitate 
toward the food assistance programs. There is 
some evidence that'some active intervention on 
the Government's part is necessary in both edu- 
cation and mobility to ensure that these mandated 
target groups are served. 

RESEARCH PRIORITIES 

Current Recojmmended Dietary Allowances 
(RDAs) for the elderly fail lo take into account the 
age-related physiological, behavioral; and patho- 
logical changes that can affect their nutritional 
needs. Certain nutrients are especially relevant 
to the aging process and should be stressed in re- 
search on elderly nutrition; these include calcium, 
vitamin D, B vitamins, vitamin A; zinc, sodium, 
and fats. 
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The OARS assessment battery yields inforniation on 
five functional activity areas: '"^^s^ 

social resources, quantity and quality of relation- 
ships with friends and family, and availability of 
care in time of need; 

• economic resources, adequacy of incofhe and re- 
sources; y ' 

• mental health, extent of psychiatric well-being, 
cause of existing disorder, if any; 

• physical health, presence of pli(ysical disorders, 
participation in physical activities; and 

• activities pf daily diving, capacity to jperfqrm 
various InatmmentaVand physical (or bodily care) 

* tasks that permit individuals to live independently 
(for other measures, see ref. 20). 

Another approach uses clinical and epidenliologic cri- 
teria to identify specific health goals and ptt)fessional 
services appropriate for 10 different age groups from 
birth to 75 years and Over. For example, the goals for 
the elderly (60 to 74 years) are as follows: . ^ 

• to prolong the period of optimum physical/mental/ 
social ac^vity, 

• to miminize handicapping and discomfort from 
onset of chronic conditions, and 

• to prepfire in advance for retirement. 

The professional services are: 



• professional visits with the healthy adult at age 
60 and every 2 years thereafter, including the 
same tests for chronic conditions as in older mid- 
dle age, and professional counseling regarding 
changing lifestyle i^latecl to retirement, nutrition- 
al requirements, absence of children^ possible loss 
of spouse, ahd probable reduction in income as 
well as reduced physical resources; 

• annual immunization against influenza; 

• annual dental prophylaxis; and J 

• periotlic podiatry treatments as needed (5). 

Another approach that strea^^functibnal independ- 
ence has the followii^ critenUt . 

• the ability to perform activities of d^ily living i.e, 
bathing, dressing, tpileting, transfer, continence, 
and feeding; 

• degree of mobility of the individual, including the 
capacity to move about within the home, the im- 

• mediate neighborhood, and the larger com- 
munity; \ 

• mental state of the iAlividual: cognition, psycho* 
logical level of functidning, and the ability to cope 
emotionally with problems of daily lif^; and 

• nature of tlie Asocial and economic environment 
and the dffgvee of support it offers (20). 
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Medications and the Elderly 



Introduction 



Drug treatment is an important medical tech- 
nology^ that is especially important to the elderly 
population. Medications arp widely used by older 
Americans, and Federal policy directly affects the 
availability of drugs for gener^ use. The safety 
of using medications^ availability of information 
about drugs, and new technologies that might im- 
prove how drugs are delivered and used are cov- 
ered in the following chapter. 

Congress has demonstrated an interest in issues 
related to use of medications by older Americans . 
A joint hearing was held in June 1983 by the Sen- 
ate Special Committee on Agin^ and the Subcom- 
mittee on Health .and Long-Tertn Cafe of the 
House Select Committee on Aging entitled "Drug 
Use and Misuse: A Growing Concern for Older 
Americans" (70). That hearing covered many of 
the issues raised in this chapter. 

A number of other medical technologies from 
this report have been excluded because they are 
CQvered in other OTA reports. One area deserves 
special mention— that of medical devices. There 
is a vast potential for medical devices that improve 



*The definition of technology usetl by OTA is "a drug, device, or 
inodical or surgical procedure used in medical care." 



function and enhance independence among dis- 
abled elderly individuals. Some of these devices 
are review^ed in the section on Long-Term Care 
in chapter 7. Others have been assessed in recent 
OTA reports, such as Technology and Handi- 
capped People, as notedi)elow; or are currently 
the subject of other OTA projects. Dfevices spe- 
cifically relevant to uritmry incontinence and 
hearing impairments are reyieWed in case studies 
on those subjects to be published separately. 
Among the current OTA assessments that cover 
relevant technologies^ such as diagnostic and ther- 
apeutic pro^^dures, are: 

• Federal Policies and the Medical Devices In- 
du9^ry (Oqtqbw 1984), 

• Medical Technfuogy and the Costs of the 
Medicare Program Ouly 1984), 

• Postmarketing Surveillance of Prescription 
Drugs (November 1982), 

• Medical Technology Under Proposals To In- 
crease Competition in Health Care (October 
1982), 

t MEDLARS and Health Information Policy—. 
A Technical Memorandum (September 1982), 
and 

• Technology and Handicapped People (May 
1982). 



Use of medications among the elderly 



More than four out of five Americans over 65 
now suffer from one or more chronic diseases 
(86 percent— see Chs. 7 and 9 and kpp, A). About 
85 percent of the noninstitutionalized e;lderly and 
95 percent of those in hospitals, nursing homes, 
and other institutions tak^^ medications on^a reg- 
ular basis (39). Although those over 65 conis'U^ute 
11 percent of the population, they use 30 percent 
of prescription drugs (54,64), more than wice as 



many as the average user (7,39). An average of 
10 different drugs is prescribed for an elderly pa- 
tient during each hospital stay; the usual nymr 
her of prescriptions for thos^ in nursing homes 
is 4 to 7 (54). The average number of prescrip- 
tions for those who use drugs and are over 65 
rose from 13.4 per year in 1967 to 17.9 in 1977; ; 
90 percent of these prescriptiohs are for long- 
term use to treat chronic medical conditions (37). 
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As disease prevalence rises with age, drug use in- 
creases. Older individuals take medications for 
Several types of illnesses. They use the everyday 
drugs used by the general population for colds ; 
acute infections; and headaches. Such chronic dis- 
eases «s arthritiS; hypertension, and cardiovas- 
cular disorders, which are especially common in 
older people, determine the use of another group 
of drugs that includes diuretics, anti-hyperten- 
sives, anti-inflammatory agents, and cardiac drugs 
(60). ^ 

Elderly women ^suffer disproportionatofy from 
drug-related problems. They live longer, are more 
likely to live alone (almost twice as likely as men), 
and have lower averl)je incomes and a higher 
prevalence of disability than men. Each of these 
factors complicates drug therapy. The oldest 
women are the most vulnerable to adverse reac- 
tions and other untoward cons^uences of using - 
drugs. ' 

Drug use improves the cpndition of most elderly 
patients; drugs are used because they work. Pa- 
tients are better off because useful drugs are 
' available, and drugs are "probably the most cost- 
Hffective modality of chronic disease manage- 
ment'; (36). While the rate of inflation for medi-. 
cal costs overall during the last decade has been 
far gi*eater thiin for the economy as a whole, 
pharmaceutical prices have risen more slowly 
than the Consumer Price Index (CPI) (19). Infla- 
tion for pharmaceuticals has exceeded the CPI in 
recenf years (fig. 18), but the average inflation^ 
ovei' the past decade remains favorable (table 10). 
Pharmaceutical therapy is not only medically ef- 
fective but can also produce savings by diminish- 
ing morbidity and forestalling the need for more 
expensive forms of medical treatment. For exam- 
ple, the use of cimetidine (Tagamet^ for duodenal 
ulcer disease led to an estimated 26- to 70-pertent 
cost savings for Medicaid in Michigan in the first 
year of its use, primarily by substituting ^or sur- 
gery in. some patients (18). It is not clear that this 
figure can be extrapolated specifically to the elder- 
ly population, because the study included all age 
groups, but the potential for cost savings over the 
short term has been demonstrated for the gen- 
eral population in this study. In another exam- 
ple, lithium treatment of manic-depressive illness 
has saved an estimated $4 billion over the last dec- 



ade, according to the director of the National In- 
stitute of Melital Health (56). 

Use of dtfugs to treat diseases for which there 
' has never fci eviously been effective thei apy can, 
however, inbrease health care costs, if their cost 
is higher than preyious modes of therapy. Treat- 
ments requiring extensive diaig therapy may also 
increase overall costs. 

Mar»( issues concerning the cost effectiveness 
of drug therapy, proper indications for drug use, 
and regulatory practices vis^-vis the drug indus- 
try are not directly relevant to this repdrt, be- 
cause they do not specifically affect the oldei' pop- 
ulation. Although these issues are important for 
older Americans because they use more drugs, 
policy changes would not be directed at improv- 
* ing the lot of the elderly per se. The balance of 
this chapter thus deals vyith those aspects of drug 
. therapy that do specificalty affect the older Amer- 
ican population. The issues to be discussed in- 
clude metabolic and clinical differences between 
Older and younger, individuals, drug testing reg- 
ulations, and patterns of drug use unique to the 
elderjy^ 

Older Americans pay more for prescription 
medications than does the general population. 
Those over 65 pay an average of $93 per year 
for prescriptions, compared to $79 for\hose 55 
to 64 and $27 for those 19 to 24 (27). Cost differ- 
ences are especialty marked in the heaviest users: 
3.3 percent of those over 65 pay more than $250 
per year for prescription drugs, compared to 2.2 
percent of those 55 to 64 and 0.5 percent of those 
19 to 24 (27). Some contend that these figures sub- 
St^tially underestimate the econdmic impact of 
dlrug use among the elder^, because such ^gures 
. do not capture over-the-counter medications, and 
do not measure the impact of a substantial mi- 
nority of elderly patients who have medication 
bills far in excess of $250 (37). The important topic 
of reimbursement policy for |)rescriptlon drugs 
under Medicare has been omitted because it has^ 
been analysed in Jetail in a recent report which 
gives poten1|hl costs of changes in Medicare' reim- 
bursement policy and cost estimates foi; a vari- 
ety of options (65). 

Many of the problems of. drug use among the 
elderly are due to altered metabolifli|, the pres- 



• T6chnology and Aging In America 



T«bl« 10.T-Conip«rlton of inflation Factors 
for Pratcrlptlon Drugs and Othar Qoods 
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289.1 


1983. .. . 
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SOURCE: Bur#au of Lmbor S!«!li!lo». cM»d by PaJumbo. 1064 (55| 

ence of multiple diseases^ the use of multiple 
drugs, and increased susceptibility to side effects, 

• / 

Biologic differences In drug effects 
and metabolism In older people 

Drugs are tested for side^ffects and therapeu- 
tic effectiveness in the gei^eral population, yet are 
used most often by the elderly, in whom they may 

r act in a mani!lier not .always detected in studies 
of the general population. Recent studies of phar- 
macokinetics— the study of how drugs are distrib- 

^itejand metabolized in the body --and pharma- 
codynamics— the study of how jdrugs act— show 

^ significant differences between older and younger 
populations. These differences are based on fun- 
damental biological age-related changes that af- 
fect the body's ability to process, store, and Ex- 
crete drugs (table 11). 

Biological differences between older and young- 
er patients are analogous t6 the differences be- 
tween adults and infants. It has been said that just 
as it took many years to recognize that infants 
are not simply "smaller" adults and must be 
treated differently, it is not yet universally rec- 
ognized that the elderly require different treat- 
ment than younger adults (33). 



IV. 



T«bl«,11.— Ag« R«l«t«d ChangM Alttring Drug 

Metpbolism and Sensitivity 

_ \ 

I Body oomposliton 

A. Decreased lean body mass 

B. Increased proportion body fat 

C. Decreased total body water 

D. Decreased blood albumin (small change) 
. II. Heart and blood veseels 

A. Decreased heart respqnse to stress 

B. Increased size of heart 

C. Diminished vessel elasticity 

D. Increased total vascular resistance to blood flow 

E. Decreased oxygen delivery to selected organs ' 
Kidneys. 

Liver, brain, and muscles (small change) 
III. Kidneys 

A. Decrease in numt>er of blood filtering units (nephrons) 

B. Decreased blood flow through kidneys 

C. Decreased filtering and clearance rate of blood com- 
ponents^-^ 

D. DeG£0a0fed ability to adapt to maximum loads > • 
Digerave organs 

A. Slowed stomach emptying' 

B. Diminished acid secretion 

C. Decreased peristalsis 

D. Decreased absorption (small change) 

V. Liver 

A. Altered drug metabolism (slowed oxidation, c^speclally 
In men, conjugation relatively unaltered) 

B. Diminished blood flow (small change) 

VI. Norvous sysiom 

A. Decreased threshold for depressant medications 
^ B. Decreased coordination and short-term memory (small- 
change, unless another disorder Is also present) 

C. Diminished blood flow to brain and nerves (slight, In 
absence of vascular disease) 

D. Slowed velocity of conducting impulses in nerves 

E. Slowed reflexes 

VII. Lungs 

A. Decreased lung elasticity 

B: Decreased effective surface area for oxygen exchange 

C. Decreased effective breathing volume 

D. Decreased rate of expelling air 

E. Decreased clearcM^ce of Irritants (6lliary movement) 

VIII. Endocrine organs 

A. Decreased sex hormones (In general, with a few ex- 
ceptions) V 

8. Decreased response to sugars 

C. Many other alterations, too numerous to list. Including 
stress hormonef, regulators of metabolic rate, and 
body volume regulation ^ 

SOURCE: ttmy, lde2 (33), m modified by OTA with th« M8l9t»nc# of J. Rowe. ' 



Altered metabolism and 
tissue sensitivity 

Older adults have significantly altered drug re- 
action and metabolisip (7,20,33,36,3«,43). They 
also have a higher percentage of fatty tissue com- 
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pared to lean body inaBB; which causes increased 
effective concentrations of water-soluble drugs 
and prolonged retention of fat-soluble drugs. Hep- 
atic metabolism of d;^ugS; particularly oxidative 
processing in older males; is altered with age, 
which may lead to reduction of the required dose 
of drugs so processed. Decreased kidney function 
with age leads to prolonged retention of drugs 
in the body, often lowering the dose of a drug 
required to achieve useful concentration^; or ne- 
cessitating an increase in the time between doses. 
Decreased blood albumin causes increased effec- 
tive plasma concentrations of many drugs. 

Tissue sensitivity to drugs may also increase or 
decrease with age, depending on the tissue, the 
patient, and the drug. Mar\y of these changes lead 
to a need for reduced doses of drugs. The clini- 
cal effect of many bbnzodiaepine drugs (common 
sedative agents) in older patients, for example, is 
more intense thanyYi younger patients with simi- 
lar Blood concentrations (47). , • 

Prescription sleeping pills provide striking ex- 
ainples of how altered biological characteristics 
can necessitate adapting the-treatment to the old- 
er patient. Common sleeping pills, also called mi- 
nor tranqumzers or hypnotics, are fat-soluble 
chemicals that are retained longer in older pa- 
tients: flurazepam (Dalrtiane^; a hypnotic agent) 
stays in aa elderly patient fdr an averftge of 1 
week (64), and the effective half -life Df diazepam 
(Valium^, a related anti-anxiety agent) averages 
90 hours in those over 80, compared to 20 hours 
in those under the age of 20 (23). These pQpolonged 
retention times have led geriatric phannacologists 
to urge the presqf iption of shorter acting drugs 
at lower doses.* Although it is twice the recom- 
mended geriatric dose, the i^sual 5 mg dose of Val- 
ium^ (diazepam), is one of the most commdhly 
^escribed drugs for those over 65 in a private 
prescription service (29), and morp than 13 mil- 
lion prescriptions for Dalmane*^ (flurazepan)) 
were given to the elderly last year (64). Such fig^ 
ures do not indicate that the drugs are not useful; 
but do suggest that prescription patterns are not 



^Tho mv. of vory short acting iiypnottc agents is abo probllhiatic, 
in that patirTnt.s may awaken from "robpund Insomitia" if the drug 
is metabolized and cleared rapidly. ResoJution of proper practice 
in presK^ribing hypnotic agents thus awaits further inquiry. 



optimally tailored for the needs of the older pop- 
ulation. 

Characteristics of drug use 

Those over 65 use more drugs than any othpr 
age group (36;43). Many chronic disorders such 
as arthritis or hypertension are ti^ated with more 
than one drug. Many older people have multiple 
chronic diseases ; each of which may be treated' 
by drugs. There are more than 43,000 pharma- 
ceutical products on tlie market, containing 1^900 
separate chemical entities (39). The scant atten^ 
tion given to use of drugs peculiar to the elderly, 
in medical practice is due in part to the fact that 
much drug information (e.g., information in the- 
Physician's Desk Reference) is based on Food jpind 
Drug Administratioh (FDA) requirements for^drug 
certification. At present, FQ/f drug approval does 
not require special atte^jtAh to effects on elderly 
patients.^ (See "Drug Testing" below.) 

Side effects and adverse ' 
drug interactions 

The elderly have a higher incidence of dioig side 
effects and drug interactions (2;20,33;38). The 
threshold of toxic blood concentration is lower 
among the elderly for inany drugs, leading to in- 
creased probability of overdose. Thepres^ace of 
multiple chronic diseases and their ti;^aniient 
with tnultiple drugs lead to a higher incidence of 
adverse drug reactions and adverse drtiginteriic-i 
Hons (36,43^58). This may be due not only to| 
altered pharmacokinetics, but also to possibly in- 
creased susceptibility to adverse effects of drug 
usage resulting from altered inherent suscepti- 
bility among older people, 

A recent stucty of adverse drug reactions and 
interactions, which showed that they accqpntpd 
for 3 percent of all^hospital admissions^ found this 
figure to be much higher for the elderly— IJJ tO 
17 percent of hospital admissions for those 70 to 
, 90. Of those suffering adverse di^jg reactions, 40. 
percent are over age 60 (cited in 54). Conclusions 
^ from the studies that have been performed pan- 
not be generalized to the total Aitiericari elderly 
population because they have beeiC small and 
local. Generation of aggregate data on hospital ad- 



missions due to drug reactions is one benefit that 
may accrue from increased use of computerized 
-medical infornoation systems, and npiay permit 

♦ more accurate policy determinations. 

• » 

Adverse , effects are- especially common for 
drujgs used to treat cardiovascular and psychiatric 
. diseases and so are used esf)ecially heavily by the 
eldei ly. Adverse drug inactions among the elderly 
have boen roughly estimated to cost $3 billion per 
year (cited in 54). 

Some assert that side effects of drugs may be 
more common among ambulatory patients than 
among hospital patients (33). Reporting of adverse 
effects is less reliable for ambulatojry patients, and 
drug errors are more common outside the hos- 
pital. Increased home care mSy exacerbate the 
problem of adverse drug effects and ndncompli- 
ance with prescription instructions. 

if different type of problem in geriatric drug 
use is the frequency of drug interactions. Drug, 
interactions can occur between the drug and the 
patient (due to individual susceptibility), between 
the drug and numerous diseases (metabolism of 
drugs for one disorder altered by another disor- 
der), between the drug and drugs for other dis- 
orders, and between the drug and a patient's diet. 

- Interactions between drugs and diet can cause 
problems Iri several ways (34). Drugs can affect 
dietary intake; certain antacids^used Jto quell 
stomach complaints, also lead tcTdecreased ab- 
sorption of phosphate, vitamin (thiSmiine), and 
iron (needed tp make red blood cells) (42). Lax% 
atives, often used to prevent constipation, Can pre- 
vent the absorption of .fat-sofuble vitamins in- 
volved in blood coagulation and Bone iTlietabolism 
(see section on Nutrition in ch. 4KJlie^ary habits 
can also influence the^&fficacTjTof^^ high 
in ypast, liver, fiaKTwIidfe grains, and certain 
vegetables cfgfrlnhlbit the'eff^tiveness of drugs 
far Parkinson disease. Diets high in vitamin K, 
^ch as spinach, cheese, and liver^ can reduce the 
efficacy of some drugs used to prevent blood clot 
formation (42). Foods' high in the chemical tyramine^ 
found in cheese, v\«ine,'and chocolate, can cause 
dangerous elevation of blood pressure for those 
taking some types of anti<lepressant medications. ^. 
Such problems ar& not unique to older patient 



populations, but each of th^se drug groups is used 
more by elderly individuals (42).,, 

Although many drug interactions cannot be 
^ avoided, the increase of "polypharmacy," the si- 
multaneous use of multiple drugs, highlights cur- 
rent deficiencies in the use, retrievat; and stor- 
age of medical information. The problem of 
predicting And reporting drug interactions is an 
example; one computer analysis of drug prescrip- 
tions showed the potential for harmful drug^in- 
teractions to be far in excess of those clinically 
reported (8). Present methods ofroonitoring ad- 
verse drug effects raise questions of whether un- 
toward reactions are markedly underreport^ or 
whether the computer model is incorrect; both 
explanations may be partially valid. 

Technology can be useful in identifying drug 
interactions. A recent study that used a comput- 
erized prescription information seiVfce found that 
using the computer did not reduce the number 
of prescriptions with potential problems, but did 
shorten the time period needed to recognize and 
begin dealing with the problem (30). The applica- 
tion of sophisticated "artificial intelligence" to 
medical monitoring, in whidh^omputer programs, 
such as the RX program developed at Stanford 
University, (9,1Q) continuously investigate the pa- 
tient record data-base of a hospital or region, look- 
ing for possible medical effects from the use of 
a particular drug or group of drugs, is likely to 
he a pnajor improvement. Such data analysis de- 
pends, however, on gaining access to statistics on ^ 
the incidence of drug side effects in the popula- 
tion. Innovations arising* from increased use of 
information technologies, such atf "smart dards" 
or improved patient^entered information sys- 
tems may enhance the ability to identify drug 
reactions and interactions. The present'^ystem, 
which relies largely jpn usef, manufacturer, or 
physician reporting, requires ^that someone notice 
a causal relationship, and is especially unreliable 
when there is- a long time lag between the start 
of drug administration and the development of 
an adverse effect (8,67). Development of effective 
methods of monitoring drug use in actual clini- 
cal practice may prove important in development 
of^rugs for the elderly population. (See Drug 
Testing below.) 
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P^ofo cred/f: Giant Food. Inc., 



Pharmacists use the computer to spot potentially harmful drug use that can occur 
when people unl^'nowlngly mix medication's. 



Patient compliance witli 
drug prescriptions 

Elderly patients CJften fail to use drugs exactly 
as prescribed; 59 percent of patients in a recent 
sui^ey showed some ''error^^in drug use (54). The 
mostjjjpmmQn error is omission (39). The proba- 
bility of errorlrfees^mtfng women, patients who 
live alonC;^ those over 75, and those who use a 
great number of drugs or must take drugs fre- 
quently (54). Deviance from prescription instruc- 
tions is also more likely among those Who have 
i^imierous diseases, who have poor vision or hear- 
hig (17); and whose socioeconomic status is low. 
Diitninished mobility (difficulty in getting to the 
pharmacy to fi^l prescriptions) and^in^^ttention 
from medical care providers may also contribute 
to n#)ncompliance (39). ^ 



^ Compliance with drug prescriptions is probably 
not affected by aging per se, but may be, dimin- 
ished by social and biological factors that becorpe' 
more common with age. If nothing else, the 
greater number of medications taken by .older 
people increases the probability of deviating from 
instructions f9r at least one prescription. 

The treatment of chronic diseased with drugs 
taken over long periods clearly ^ requires persist- 
ent patient and family participation 4nd the strong 
motivation of both patients and providers; these 
factors may not be receiving sufficient attention 
at present in the m^^dical fcommunity (391 Diffi- 
culties in* communication between physicians and , 
patients may be intensified by older people's dif- 
ficulty in hearing, understanding, or remember-- 
ing instructions on drug use (17). 
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Some noncompliance is deliberate- The U^emen- 
doiis variation in reported rates of deliberate non- 
compliance ranges from 7 to 43 percent (69); one 
study I bund rtial 70 percent of "errors" wore in- 
tentional (12). Yet the high rates of deviation from 
prescription instHictions do not always portend 
ill outcomes. Compliance rates vary tremendous- 
ly, depending on drug type (69), ancLmay at times 
be due to,a judgment of appropriale treatment 
by the patient. Another study showed the most 
common reason for hot taking medications to be 
the patient's perception that he or she did not "like 
or need" them, which accounted for far more de- 
liberate disuse than cost or presence of side ef- . 
fects (69). I'hese two reasons accbunted for 71.6 
percent of pAtient -reported failure to follow a 
prlejicription! To the extent that patients can ac- 
curately determine their own needs for medica- 
tion, such "noncompliance" may be intelligent. For 
example, some inappropriate prescriptions for ex- 
cessive doses of hypnotio/anti-anxiety drugs, such 
as Valium^ and Dalmane^, may be partially cor- 
rect^feJf by patients taking fewer pills than directed/ 

-Noncam'pliance with prescriptions; however ; is 
not generally laudable. Misuse of drugs, whether 
deliberate or . unintentional, can lead to serious 

. adverse effects, and; as noted above; to prevent- 
able hospitalizations. . 

^*^'Child -proof " containers may be difficult to open" 
(15,39,41,44), and cap thus cause compliance 
probl(in)s. New packaging for Qver-the-fcounter 
mediofctions, institjated in reaction to the delib- 
erate alteration of Tylenol® capsules, may also " 
make opening difficult for older people. However, 
such protective packaging can also be a blessing 
in preventing accidental or poorly conceived in- 
gestion of drugs by patients with poor mental 
function (41). Patientd'whose arthritis affects their 
hands are particularly likely to have difficulty 
opening child-proof^containers, f(nd'should have 
easy to-open containers ordered by their phy- 
sicians. ^ ^ ^ 

Correct administration of drugs is especially dif- 
ficult in patients afflicted with dementia and psy- 
chiatric illness, for whom c^xpectation of patient- 
initiated accuracy of drug administration is a vain . 
hope. For these patientS;-the involvement of other 
fatn^ly members is essential (41). The use of med- 
ication "boxes," with drugs arranged for time of 



day and date by a family member or health pro- 
fessional can- help; as can the use of charts with 
examples of the apptx)priate pill taped to the prop- 
er column. Prescription labels in lay language in 
large type on containers of different colored pills 
can also help avoi^i mistakes There is great op- 
portunity here also for^chnolqgical innovation. 
New products relying on "smart" electronics to 
keep track of proper times for dispensing particu- 
lar drugs are under development. One simple de- 
vice in a relatively inexpensive bottle cap sounds 
an alarm when it is time to take the medication 
(Med-Tymer, Boston Medical Research; 1983). 
Other systems under development could dispense 
multiple medications on different schedules and 
notify patients when it is time to fake a particu- 
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. lar piH. This would be helpful to all patients, re- 
quiring multiple medications, and would be par- 
ticularly welcpme^or patients wit 
mental function (kithough others 
fill the preacriptions and program 
anisms). ^ 

( ' 

tBSues. Bpeclttc to drugs affecting ^ 
mental function 

DEMENTIA GAU8«D BY DRliOfr AND DEPRESSION 

Depression may cause or complicate demeirUa 
(loss of higher mental functions) in 8 to 23 piw*- 
cent of patients who receive n diagnosis of irre- 
vei^iblej^ementia. This is partly dup to inaccurate 
diagn6sis> and partly to an increased prevalence 
of depression among demented patients (41). Fur- 
ther; drugs used to treat other diseases can cause 
delnentia. Many drugs that block thd effect of ace- 
tylcholine/ eMier as a primary effect or as an un- 
wanted side effect, are used in tihe treatment of 
Parkinson disease/ insomnia; hypertension (46); 
colds (32); depression; and psychosis (14). The rare 
syndrome df "atropine psychosis/' a severe form 
of mental reaction to certain anti-oholinergic 
drugs characterized by 'psychotic symptoms; may 
tempt a physician to treat the p3yohosis \yith 
drugs tliat can further worsen the patient^ symp- 
toms (14). Much^npre common, however, i^ mild 
confusion induced by over-the-counter jdr* pre- 
scription drugs that have mild or moderate anti- 
cholinergic actions. _ ^ 

^Drug-induced dementia is even more common 
as a cause of reversible demenda than depression 
(25). Drijgs are ihus the most common cause of 
this syndrome, whictvcarries the alwkward title 
of "pseudodementia" (20). Sedatives and hypnotic 
drugs often diminish intellectual function in pa- 
tients at all ageS; and are especially likely to do 
so among older people. 

Drugs given to correct other conditions; such 
eart disease or hypertension, can also cause 
s^of mental functions by altefing blood flow 



'AcetylcholirM) is a molecule used to communicate between nerve 
cella, aiu! i« implicated Iti memory procesMS.'ixm of brain cells that 
use it is .found in some diseases, such as Alzheimer disease, that 
lead to dementia. Blocking of acetylcholhrte, vvilh drugs caljed anti; 
cholinergic drugs, might, therefore^ lead to ex^rfoation of dementia 
and increase in conftision in susceptible patients.^ 



to the brain or by directly acting on brain cells. 
These ^ffects.are rapftinyoimger age gi oups; but 
increase with^age. 

DRUGS USED FOR MANAOBMBNT EASE, 
RATHER THAN PATIENT BENEFIT 

There i^some evidence that psychophamiaceu- 
ticals are used to make nursing home patients 
easier to m|inage; rather than to improve their 
medical condition. One study found that a small 
minority of physicians (1.3 percent) with large 
nursing home practices prescribed a large pro- 
portion (37 percent) of the anti-psychotic medica- 
tions dispensed in the nursing homes sampled; 
the 14 percent of pliysicians who had 10 or more 
nursing home patients pi^cribed 81 percent of 
the anti-pjsychotic drugs (57). The prevalence of 
anti-psychotic drug use in this stucly varied wide- 
ly—more than.three-hundredfold— atnong nurs- 
ing homes. Usfige increased with nursing home 
^ize, and \vas inversely related to the ratio of liurs- 
ing home staff to patient (57); suggesting that anti- 
psychotic ^dedications may be used as a substi- 
tute for personnel ih some institihions. 

Need for increased education of 
luealthi c/are providers 

One way to improve the manner in which drugs 
are is to educate the physicians who pre- 
scribe them. Such education includes not only in- 
stilling knowledge about proper use of drugs, but 

' also increasing awareness among practitioners 
about the special biological and physiological char- 
acteristics of older patients. Studies suggest that 
physicians may base more of their prescription 
decisions on drug advertisements than on scien- 
tifically verified studies (3). In reSfKinse to thii 
finding, a group s^king to promote appropriate 
pfescrjlption h^^HCs has borrowed the techiiiques 

' used by^5rh«fi*maceutical companies to promotp 
the use of their drugs-^usi^ig trained personnel 

^ to jiersonaUy visit physicians to edtTcate ^em 
about common prescription errors <4). Such meth^ ^ 

" ods are experimental; and some have qiieptioned^ 
the appropriA|eness of this approi^h (45), Jbut 
there is wide agreement on the i5feed to improve 
physicians' awareno^ of the importance of the 
vicissitudes of drug jlierapy among older patients. 
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Recent data show that the use of physician ad- 
visors can be ^ipccially effective in changing phy- 
sicians' prescribing habits (59). A large recent 
study found efforts, to change physician habits to 
be cost effective in saving funds for Medicaid. 
Costs of educational materials and personnel for 
educating physicians were $93 per physician per 
year, compared with $205 saved from Medicaid 
funds. The program was es{y)cially effective for 
tjaose physicians who were the heaviQ8t|prescrib- 
ers, and was received well by the physlGians in- 
volved (61). 

Vhc of over-the-counter (OT0 drugs 

Many eld^ly people urfe OTC drugs: 70 percent 
of those 65 "and ove^^ use some 0TC medication^ 
regularly (64). Physicians are often unaware that 
their patients are taking OTC agents^ either blB - 
cause patients do not inform them, or because 
they fail to ask (13). The most' common drug in 
this class is aspirin ; which is often used to treat 
the pain and inflammation associated with arrthri- 
tis (13,35). Aspirin is one of the cheapest and most 
effective remedies for arthritis, but is also asso- 
ciated with ear and vision toxicity, loss of con- 
trol of body heat, confusion, nausea, diarrhea, and . 
gastrointestinal bleeding (13). Some patients, who 
also have asthma and nasal polyps, can have life- 
threatening reactions to aspirin. Yet aspirin is ubi- 
cjuitous; more than 200 products contain it, and 
some of them are not clearly labeled (13).' 

Another common side effect of OTC medica- , 
tions is confusion. Many nohprescription drugs 
contain agents that block t'he effects of acetyl- 
choline. Many nonprescription sleeping pills ar 
anti-cold remedies contain.agents that can indue 
confusion. . ^ ^ 

The special biological and sociological char^ 
teristics of older populations may^indicate a ijpei 
for caution in converting drugs from preiacrip^ 
tion to over-the-counter status. For those drugs 
that are used primarily by older people, special . 
attention to the incidence of 'side effects in the^ 
older subpopulation may be in 5Wer when de- 
ciding to make medications available to alj con- 
sumers. I 



Patient information on iirug^ 

The need for active patient participation in 
treatment df chronic diseases requires improved 
methods of teaching patients about their treat- 
ments. In a recent FDA survey, 58 percent of pa:v^ 
tients received information on how to take their . 
medication, but 75 percent received no informa- 
tion regarding potential side effects (48). Physi- 
cians in a recent survey believed that their' par 
tients >ve*re either very well (32 pefcent) or 
adequately (56 percent) informed about their 
medications (40)/yet other studies shgw patients 
are often ignorant of im(>ortant facts about thdr 
therapy (48). Patients r^irely ask physicians about 
their drugs, but instead ask nurses ,.clerks, famii^, 
or friends (50). TR&^transfer of information to pa- 
tients is worsp for oldeV patients than for the 
general population, and especially ppor for one 
group—old and less educated wonjen (49). 

Poorly informed patients are unable to make 
rational decisions, and may experience unneces- 
sary drug interactions; Lack of information from 
health professionals leaves patients* vulnerable 
to the adWce of uninformed or ill informed ac- 
quaintances and family members. Some of the ' 
problems in communication may stem from the ' 
. reluctance of patients to asH physicians for infor- 
mation: in the FDA survey, only 2 peix^ent of ffie 
patients asked their physicians about their medi- 
cations (48). heightened sensitivity to the need for 
adequate patient education among health pro- 
viders could improve the efficacy of treatment; 
greater assertiveness on the jpiart of patients could 
diminish anxiety and aid in the treatment proc- 
ess by improving patient awareness of potential 
adverse reactions andxontraincjications. 

The recently formfed National Council for Pa- 
tient Informatibn ^nd Education (P^CPIJE) is ad- 
dressing the need for increased involvement of 
patients in their treatment by encouraging pa- 
tients to ask questions of their physicians. Cur- 
^rent NCPIE strategy is to sponsorSelevision and " 
mass media advertisements (52). t>ther patient-in- 
formation activities include community programs 
at the Albany College of Pharmacy^ the Univer- 
sity of Maryland, and the, University .of Michigan, ' 
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and In Los AngeleS; San FranciscO; and Osceola, 
Fl. (39), Many other communities not noted in na- 
tional publicatloris are also known to have devel- 
oped special patient education programs for the 
elderly. ^ 

Accompanying certain prescription drugs with 
infbfmation for patients became an area of F6d- 
eral cwicern in 1981; when the FDA mandated 
the indusiq^ of information with prescriptions 
for cimetidine, clofibrate, propoxyphene, and 
seven other drugs. This requirement wns re- 
versed hy Executive Ovdexl2Z9\ shortly «fter the 
stairt of the Reagan Administration in February 
1981, although inserts are still triquired for sev- 
eral medicatJohs such as isoproterenollnhalants 
and contraceptives. 

The delay in implementation of Executive Or- 
der 12291 coincided w;ith the start of the volun^ 

^ tary American Medical Association's P^itient Med- 
ication Information program, in which physicians 
are to distribute patient information on drugs to 
their patients jat the physician's expense. A recent 
sui^ey showed. that 22 percent of physicians who 
j}rescribe medications were participating in the 
program; 50 percent of physicians did not know 
about the program, anda small minority of older 

^male physicians disagreed with AMA policy in dis- 
tributing patient -information leaflets (31). 

Another program of patient education under- 
taken by the American Association of Retired 
Persons (AARP) has been especially effective. 
"Medication Information Leaflets for Seniors" ac- 
company each prescription emanating from sev- 
eral mail prescription services available to AARP's 
14 million members, who order more than ^5 mil- 
lion prescriptions per year. The inserts^ in. leaf- 
let form, explain the reason for taking the drug/ 
how to administer it, what^information phy- 
sician needs to properly prescribe it> contraindica* 
tions and potential interactions 'with .food and 



other drugs, and potential side effects. An early 
surv^ of recipients showed tliat although 24 per- 
cent of people either did nbt notice them or did 
not receive them; of those who did, 90 percent 
found the leaflets useful, 95 u&rcent read them, 
and 76 percent kept them for pll^sible future ref- 
erence. Fears that providing patients with infor- 
mation about their prescription would increase 
anxiety were allayed by finding that 40 percent 
of those responding "felt better" about their med-"^ 
ications, and 56 percent ''felt no' different" after 
receiving the leaflets (21,53). The package inserts 
were more extensively used for anti4iypertensive 
medications than for anti-arthritic agents or pii- 
nor tf^anquilizers (51). The AARP drug leaflet is 
currently being cortiprehensively evaluated to de- 
termine its effect on patient attitudes, perceptions^ 
^ and behavior (6). 

Patient package inserts may be especially help- 
ful to older patients. A large and extensive Rand 
Corp. study of patient package inserts sponsored 
by the FDA found that older patients read Jhem 
more often, resulting in a small but detectable in- 
crease in patient knowledge at^out medications 
(26). Patient package inserts can thus be useful, 
although questions remain ^ojbout patients' judg- 
ments of risk. Patients remember less about side 
effects thaii other aspects of the leaflets (26) and 
some patients have difficulty in accurately assess-* 
ing the relative seriousness of risks (28). 

Patient education need n«t be restricted to leaf- 
lets included with the drug. Several pharmacies 
have taught classes^ trained educators, arranged 
for educational programs^ or written leaflets for 
their older patrons. Computer networks, as noted 
in chapter 6; may also encourage information net- 
works on topics related to health. National and 
local press also serve an important function in 
highlighting new developments relevant to drug 
use. 



:Rir 



156 



Congressional issues and options 

Background 



DRUG TESTING 



whether a new 3ign or symptom is in fact'duc 
to drug use rather than to a npw disease or a new ) 
^anilfestation of an existing cxjndition.^HtTmahy^ 
older patients take o^er drugs, makmg it diffi- ^ 
cult to identify the particular di^ug th(ft mighj be 
causing a problem. The high prevalence of dis- 
ease among the elderly increases the "noisie" level 
in drug reaction data, compounding the difficulty ' 
of dptecting pix)blems. In order to compensate for 
this factor, more patients must be included in 
tests; thifli^shes up development costs ^nd makes 
analysisiflhB difficult. 



iii$^8h( 
eenund( 



The FDA'g drug approval process begins with 
laboratory discovery of a drug's action. Once a 
potentially useful new chemicaUctivity has been 
discovered; tests of efficacy and toxicity are per- 
formed on animals. At thia point, the manufac- 
turer applies to the FDA for certification of the 
New Chemical Entity (NCE) to be tested in bumaris 
as an Investigational New Drug (IND). The agi^nt 
is then testpd for safety in a small number of rela- 
tively healthy volunteer patientS; and loiig-term 
toxicity is ipeasured in animals. This is called 
Phase I testing. 

If preliminary tests are successful. Phase II. 
trials— larger clinical trials— are undertaken in a 
small number of patients (100 to 300) to estab- 
lish dosage range and efficacy, and as a further 
measure of safety. Phase III is usually the final 
stage of testing and involves carefully controlled 
trials and field testing in larger numbers of pa- 
tients (500 to 3,000): Although the FDA can re- 
quest further testing, the agency cannot require 
it. Adverse effects may be detected ^by the clini- 
cal trials; the probability of detecting a harmful 
effect depends on the number of patients tested, 
the frequency of the reaction, and the duration 
of the study (67). ^ ^ 

Elderly patients, who consume a large propor- 1 
tion of most types of drugs (7^38), are not specif- 
ically mandated forinclusion as patients during 
clinical trials performed for FDA approval. The 
ti end in recent years has been to include mpre 
older patients in clinical trials (63), but there are 
no specific guidelines or regulations for assuring' 
that clinical trials take account df the special drug 
needs of the a|der population. 4, 

There are several reasons that inclusion of 
greater proportions of older patients might com- 
plicate clinical trials. Volunteers and patients uMd 
in early trials must be relatively healthy to assure 
safety of the testing prpcedure. Although a more 

representative pat|ent mix could be incorporated er populationinadds ta this risk. M6difl(^ation of 

into later testing, elderly patients are likely to have current regulations regarding drug testing in the 
several diseases, making it difficult to ascertain y .elderly could focus on issues of safety. ki Connec^ 



Problem^h current methods of drug testing 
'have been underscored by recent episodej^of ad- 
verse reactions to anti<]iabetic drugs, and non- 
steroidal anti-inflammatory agents for treaiting ar- 
thritis. The problem for th^se agents wi^s lack of 
testing in populations simila^^t^hose that used 
the drugs in routine practice^ althqugh this was 
not necessarily due spi0€ifically to a dearth of 
older patients in the test gjpNps. Both classes of 
drygs are used riiore often in the elderly, how- 
ever, and representatives of each of these drug 
classes were recently remqved voluntarily from 
the market by their manufacturers in the United 
States because of newly discovered adverse ef- 
fects that wdre not found in premarket testing. 
Such problems might be minimized iA the futu^ 
by increased attention tapremarket testing in rep- 
resentative populations, which'in many cases will 

involve inclusion of older individuals. 

{J* 

It is important to note that testing of drugs in 
patients over 65/ if it- is to be^realistic, must be 
done in populations that have numbers and types 
of illnesses, average a^es^ and sex ai>d racial bal- . 
ance.siiTiilar to those groups that would actually 
use the drugs in practfce (71). 

The* most diff icult*Bpect of testingr drugs in 
eldMy populat^ns is assuring safety. Tbe phar- ' 
^ macokinetic^«Qa^harn}ac^|namic differences 
between the etderQkand yafuiger cohorts are more 
likel>agiJead to ovenMe than to underdose, and 
the increased incidence pf side effects among old- 
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tlon with this, the FDA has recently proposed 
gukkiltnes for testing of drugs in solder popula- 
Jlions. The guidelines strep Mcludihg older pa- 
tients in late (PhasD III) clinical trials and analyz- 
ing clinical t/ial «wta with attention to ^effects of 
aging (62). The proposed guidelines focus on the 
f mosrt dramatic known differerjipes beWveeYi older 
and younger population groups, and do not em- 
phasize questtons of bioavailability, dosage forms, 
or tissue sensitivity of new ageiif^ specific to older 
patie^l^<67). One potefntial problem with e^ita^^ 
lishlf^ adequate guidelines re likely to, be c^^ter * 
mination that a truly representative pom^lation 
of older patients hasrbeen tested (71). iBentifica- 
- Uon of din.ig Interactions is especially difficult, but 
also important in older patient popuj^ons be- 
cause of the larger average number of agents tb 
such patients take simultaneously. In additioh, it 
may prove difficult to test the safety of the ioi^- 
term drug use in older patients who often take 
drugs for chronic conditions over months 
years- Long-term Administration of; drugs ^or 
older patients may expose adverse effects that ap- 
pear onl>s after cuitndative use that would haye 
been absent in tests folh premark^ approval. The 
FDA wUl continue to seek^viceOTi how to estab-^ 
lish guifblines that satisfy both public demand for 
safety and industrial concern over increrffed costs 
of drug development fwd increased reflation 
(63). S^- \;>C 

:<$»T8 OF DRUG Dli^ELOPMBNT 




The cost of clinical testing is the largest Single 
hurdle betj^veen drug discovery and routine clin- 
ical useJieh A 1978 report estimates tliat devel- 
opment oT^^ew drug costs an average of $54 
million per^Urug marketed, which includes the 
cost of testing drugs that never reach the mar- 
kei (22). A more recent estimate is $70 million. 

The costs of new drug develop/nent vary wide- 
ly, depending on the nature of the drug. Anti- 
biotics cost less than $20 million to develop, be- 
. cause efficacy is easy to demonstrate, and animal 
models df iAfectious disease are readily available*^ 
PsychopharmaceuticHls, itt contpast, cost more 
than three times as much to develop— approxi- 
mately $70 million each— largely because of costs 
of clinical testing and the absence of applicable 
animal models of drug action (11,19). 
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These high development costs have led lo calls 
for reducing thi* cost of clinical trials. 11-is impor- 
tant to rationalize the conflicts between patient 
safety and expeditious approval. Additional costs 
could lead to a reduction in the rate qf introduc- ♦ 
tion of new and useful dinigs, bu^ loosening safety 
requirement^ might be costly in patient health 
and welfare. InCfeased drug testing in the elderly 
might inci^ase the costs of clinical trials, and thus 
of drug development. Such cost increases could 
ratige frqpi adding tests of pharmacokinetics in 
older people, as suggested by the proposed FDA 
lelinfes, which would require only a few added 
tsafe, to extensive epidemiological surveys, phar- 
acodynamic studies, and tests of potential drug 
interactions thatwoul^^cost substantially more. 

Incroil^d Jise of pbstmarketing surveillance 
coui^ contribute to establishing drug safety and 
efficacv; and have the added benefit of focusing 
attentioi^ on4he special problems of the elderly. 
Prugs could be monitored in ^fual use, thus iden* 
tifying currently unknown ifdverse reactions, and 
adverse effec^ detectable by present methods 
might be found more quickly. Preitiarket test re- 
sUlts could thus be supplemented, and premarket 
reqwremeiUs might evei^be reduced^in some in- 
stances; f^resentativ^ahiphhg oT the elderly 
would be assured b^ause mmiitoring would re- 
flect actual clinical use. Safety would be en- 
couraged by intensive surveillance. There are, 
however, problems with using postmarketing $ur- 
veillance to assure safety; current methoda of 
reporting adverse effects, for example, are. un- 
reliable (67). This may be crucial because safety 
is one of the moat important reasons for the strin- 
gency of FDA clinical trial protocols. There is^ 
strong pressure to err on the side of safety, be- 
cause the agency has limited power to recall drugs 
6nce they are approved (19,39,67). 

Monitoring of actual drug use*1s an important 
element of drug regulation in several countriels. 
The international nature of pharmaceutical mar- 
keting suggests that monitoring'of drug use is an 
important acea for potential international coop- 
eration that could benefit all countries involved. 
Some other nations already rely more on post- 
marketing surveillance than does the United 
States. Some of 'this increased reliance on post- 
marketing surveillance is ascribed to the presence 
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of central or national medical care delivery sys- 
tems that increase physiciai^-governineht contact 
and allow easier^governmental access to pal^ient 
and physician records (66). Because such mech^ 
anisms are ^not in place in the United Stages, ef- 
fective postmarketing suin^eiliance woijldTequire 
establishment of n^iw means of monitoring drug 
effects in clinical uSe. ^ 

J { 

Postmarket surveillances not, however, solely 
a means of reducing the need for premarket test- 
ing; postmarket surveillance is alsdla mechanisfn 
for assuring safety independently^ premarket 
.approval practices. There are strong arguments 
for retaining current procedures for premarket 
testing of effectiveness and safety. The stringently 
controlled clinical trials now required improve the 
^ quality of evidence used in making treatm< 
^sions: new drug tlierapies are instituted ohty after 
careful analysis, in contrast to many other treat- 
Nlnent modalities. Eliminat^n or reduction of the 
irrent premarket approval process could>pesult 

p;^oliferation of poorly verified treatntents. 

' » > * 

1SSIJK Iv^ Should Congress require special test- 
"^\ng of drugs in older population 
groups before Approval for mar- 
* keting?^ . 1 ' ' 

FDA requires d&^nonstration of safety and ejf- 
ficacy before approving^ drug or device for mar- 
keting. At present ,Tfisdoe^ not include explicit 
mention of testing in older population groups, 
Several dnigs used primarily in older populations 
have recently been withdrawn from the market 
because of concern for patieiij safety. Yet testing 
of drugs irrblder patients adds costs because such 
patients have more cpihplicated medical histories. 
This complexity d^rmines that more patients 
must he analyzed ro- assure sensitivity in dem- 
onstrating efficacy or safety. * ■ 

Options: ' V 

1. 1: Congi^ss joould continue presentr^gvlatory' re- 
quirement^ \ ^ ^ ^ 

, Many believe that present mechanisms of ap-. 
proval of drugs and medical devices are adequate 
for assuring public sa^|||^ 

1.2: Congress could encourage in^k^ion of drug 
testing among oldef^ populations by oversight of 
FDA. 



I 

This would entail obtaining assurances lhal in- 
terpretation of current legismti^n would be 
'changed to include emphasis ari the needs of the 
older population. The'empli*^ on testing drugs 
could be changed; for example, by requiring pre- 
iTKirket testing of agents intended for use in those 
conditions identified as highly prevalent ai]]j)ng 
older populations. 

1.3: Congi^ss could Cjf^ate new legislation to m^iate 
drug testing among older populations. 

Thisoption would entail defining those cpndi- 
tionyfSr which special testing is needed4and def- 
initfcn Wf tlie population to be proteqted. 

0§tion 1.1 would retain 4^he status quo for drug' 
testing. Options 1.2 and 1.3 would be intended 
to protect a special population grc^^ at risk of 
developing adverse reactions fronclrugs, but 
would do so at increased cVst t^hai^a^eutical 
arid medic*r3evice manufacturer^..3Tie guideline^ 
proposed by FDA^hould entail minimal increased 
(jpst (62), but more strin^nt requii ements wolild 
increase costs further. Increased development 
costs might lead to fewer new agents being de- 
veloped, incr caused risk for investors/ artd disin- 
centives^ for es|£dplished companies to manufac- 
ture such produCTs or for companies to newly 
•address the affected markets. Nevertheless, cost 
^^avings to other groups, including the Federal 
^overnmentuT^ight occUr if the incidence of ad- 
verse sideyffects could be diminished. Savingg. 
woyld resolT from preventing disability and lost 
productivity, as well as fronvavoiding those H3hlth 
care expenditures due to adverse effects of drugs. 

ISSUE 2: Shc^ld Congress require increased 
postmaibketlng surveillance of ^rugs 
^already approved? 



Offtions:" , ^ 

Congress cbuld continue preseht patterns of 
^ postmarketing surveillance. ' 

2,2: Congress Qould encourage inct^ased use 
i postmarketing surveillance. ^ 

V This option could include oversight of FD/Rc- 
^ i tiv4ie8>Tnai)dating new requirements for manu- 
facturers an4 Jie]kv authorities fpr FDA. These 
dould be done either indepenq^^ of or in com- 
binafiorK^itlu^oplions discussed under (irug 
testing.! - ■ _ Jr' 
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Mandating increased use of postmarketing sur 
voillance for drugs and medical devices could be 
effective in monitoring the safety of such prod- 
ucts in actual use. This is relevant to the general 
population; but especially relevant to older pa- 
tients, in whom the risks of advyprse effects, in- 
teractions, and complications are higher. In^ 
creased use of postmarketing surveillance u^ould 
entail establishing better mechanisms for report- 
ing adverse reaction^, and might require altering 
FDA legislation to permit FDA to v^ithdrau^ drugs 
found to be unsafe in actual use. One potential 
problem in this area is access to and analysis of 
drug information in Federal data systems. The 
Computei i2ied On-line Medicaid Pharmaceutical 
Analysis aiVd Surveillance System (COMPASS) at 
FDA, for example, is intended to permit rapid 
epidemiologic surveys of drug reactions, but has 
been fraught u^ith technical problems. The Na 
tional Institute on Aging, with the Am^^rican Asso- 
ciation of Retired Persons and the Andrus Foun- 
dation, is supporting research on computer- 
assisted epidemiologic research on drug effects 
at Hf^i^ard Medical School (6). If Congress chooses 
to ertcourage postmarketing surveillance of drug 
use, more resources for epidemiologic data ac- 
qiiisition and information processing may be re- 
quired; current university research may help de- 
termine the 'feasibility of monitoring for drug 
effects on a national scale. 

Implementation of requirements postmar- 
keting suiveillance would raise development costs 
for each drug and device, and thus might reduce 
,the incentives for innovation, as also noted in the 
discussion of drug testing. 

A more comprehensive discussion of postmar- 
keting suiveillance, which focused on the general 
population rather than the special needs of the 
oldQr population, appeared in the OTA publica^ 
tion : PostmarketiiTg Surveillance of Prescription 
Drugs, which also included specific legislative op- 
\ions (67). 

ISSUE 3: Should CongreM encourage Improved 
patient education regarding use of 
medications? 

Options: , ^'S. 

3.1: Congress could i^frkn from taking action. 



3.2: Congress could encourage FDA to issuo patient^ 
package inserts on medications especially prone 
to misuse among older populations. 

^.5; Congi-ess could mandate inclusion of patient 
package inserts on medications determined to be 
especially prone to misuse by older patients. 

3.4: Congiess could encourage Department of Health 
and Human Services activities in the ai^a, qf pa- 
tient education. ^ 

1 his c?)uid include public service messages, re- 
search support, and development and dissemina* 
tion of booklets. * 

/ 

Increased patient education on medications is 
intended to prevent misuse by providing infor- 
mation to consumers. It can be accomplished by 
voluntary mechanisms, such as tliose of the NCPIE, 
AMA, and AARP mentioned above; through ex- 
ecutive action, as taken by the Carter Adminis- 
tration and revoked by the Reagan Administra- 
tion; or by legislative mandate. 

Those who believe that voluntary programis 
already under way are sufficient see no role for 
increased Federal intervention, Federal require- 
ments would increase costs for those affected by 
such requirements. Mandating patient package 
inserts for medications, if supplied by the manu- 
facturer, would increase distribution and produc- 
tion costs. Requiring patient education through 
other means, such as through physicians, phar- 
macists^or other health professionals, would in- 
crease the cdsts of their services. Increasing pro- 
duction and distribution costs could adversely 
af fect!«icentives lor innovation, as noted under 
other options. Increasing costs of health care 
would raise Federal outlays for such services. 
Conversely^ cost savings might also be possible 
by preventing adverse side effects, interactions, . 
and complications, as well as by reducing the 
numbfer of hospital admissions for drug-related 
problems. 

ISSUE 4: Should Congress encourage improved 
education of health care providers 
regarding older patients? 

The special biological and social characteristics 
of older patients have been widely noted, yet lit- 
tle attention has been devoted to educating phy- 
sicians and other health c»re providers about 
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these characteristics (5). Increased knowledge of 
pharmacological differences between older and 
younger patients i* one of many high priorities 
fpr educating health professionals about the 
spe<:ial needs of the older population (1,24). Pro- 
fessional education has the potential to become 
one of the most effective methods of preventing 
future problems in drug use, and might also save 
some health care costs associated with drug re- 
actions, complications, and interactions. Some 
educational programs directed at physicians have 
already been shown directly to reduce Medicaid 
expenditures for medications, even without tak- 
ing Into account the indirect savings from avoid- 
ing adverse reactions (61). 

The \Federal role in educating healtji profes- 
sionafej is le.^s |)rominent man ^State and local ' 
statutes regardig^ certification of practitioners 
and propei; medical practice** There is, hOwevei", 
a Federal role k\ stJpporting training prog^ams 
foy basic and clinical research and through reim- 
bursement policies affecting delivery of health 
care. The problem of insufficient knowledge and 
education about gerontology- and geriatrics is 
global; affecting social as well as medical fields. 
Actions regarding this issue are thus only dis- 
cussed; congressional options are part of a larger 
option of general education rjegardirig geriatrics 
and gerontology in chapter 2 and other chapters 
of this report. 

ISSIJK 5: Should GongreM ^f^qulre improve.d 
labeling of over-the-counter medi- 
cations? 

Options: 

5,1: Congi^ss could i-efrain from taking action. 

5.2: Congi^ss could encourage action by FDA to re- 
quire such labeling through overnight of FDA 
activity, ^ 

5.3: Congress could require FDA action by new legis- 
lation. 

Improved labeling of over-the-counter medica- 
tions, especially aspirin and drugs with mental 
side effects, would allow consumers to avoid 
agents that contain ingredients \o which they 
know they are sensitive. Spc^cial notice of changes 
in drug ingredients marketed under the* same 
name mighf be beneficial in some instances. 



Special labeling rlighl include warnings to spc- ^ 
cific classes of individuals, such as those subject 
to aspirin reactions ov susceptible to drug induced 
dementia. It could also encompass prominent 
listing of potentially hazardous reactions to ingre- 
dients. Such labeling might increase manufactui • ' 
ing and distribution costs, increasing the price of 
a product needed in high quantities^ several 
groups of patients, especially those afflicted with 
osteoarthritis. Potential cost increases, however, 
might be defrayed in part or entirely by reducml 
incidence of aspirin reactions aril^sMe effect^ 
resulting from unknqwing ingestion of compounds 
that cause confusion in susceptible patients. 

ISSIJE 6: Should Congress authorize and fund 
more randomized clinical trials for 
drugs and ti*ipatiiients preval^t - 
among older Americans? 

Options: . ^ 

6.1: Congress could refrain from mandating funding 
of /no/Y? clinical trials. 

6.2: Congi ess could direct the Health Care Financing 
AdniinistratiO!^ (HCFA) or the National Institutes 
of Health (NIH) io support inore randomized din- 
'ical trials, especially for those conditions requir- 
ing multiple agents or for conditions highly pi^va 
4ent in the older population. 

6.3: Congivss could encourage or require thitxl -party 
payers (e.g,y health insurers) to fund some clini- 
cal trials. ^ * y 

Older people are susceptible to multiple disQj:> 
ders, iind often have conditions that caiiAbe 
treajfed in a muUiplucity of ways. Treatments for 
such disorders as hypertension, osteoarthritis, 
and osteoporosis are common in the geriatiic pop- 
ulation, and yet optimal treatments for these con- 
ditions are often not apparent because of the 
plethora of potentially effective drugs and other 
treatments. Comparative studies of different treat- 
ment combinations are often not avaimble. The 
large number of non-steroidal anti-inflammatory ^ 
drugS; for example, have not been directly com- 
pared for relative overall efficacy, incidence of 
adverse side effects, and comparative appropri- 
ateness for patient subgroups. Several members 
of this group pf drugs have not been compared 
with aspirin, the most common drug used for os- 
teoarthritis. Drugs from this class have been 



ERIC 



Ch. 5— Medications and the Elderly • 153 



recalled for vniantidpated sld«? effects noted in 
clinical use after approval for niarketing; and two 
additional agents are currently un^er investiga- 
tion by the Secretary of Wealth and Human Serv- 
ices. Clinical tise of the different agents Is a 
of current medical controversy. 



The standard method for dealing with such con- 
troversies is the randomized clinical trial the 
acceptance of which marks one of the major ad- 
vances of riiodern medicine. Careful stuj^ies of dif- 
ferent treatments can be compared under con- 
trolled circumstances to efttabliSlj^.the litility of 
competing regimens, and may also determine the, 
lack of vsubstantial differences between different 

modalities of treatment (68). \ 

i 

Increased support for such trials, howqyer, is 
likely tofibe quite costly. Supporting thes^rials 
from the NIH budget m^ht det\;act froni more 
basic biomedical research. Supporting trials 
through HCFyf has been suggested, but would re- 




quire a new allocation of resources within HCFA 
or Increased overall funding for tlie agency. In- 
creased support for trials could also be obtained 
through partial or full reimbursement by third- 
rty payer^. 



avings from such research might be obtained 
b6th for the Federal Government and tliirti-party 
payers through red«ced incidence of side effects 
due tlJ present suboptimal levels of treatment and 
by preventing unnecessary complications, '^he 
^ magnitude of savings, however, cannot be esti- 
mated becaus^ ^here is insufficient knowledge 
about current therapeutic practices and the po-. 
tential for. improvement in health that might arise 
from rationalizing treatment, 

A more complete discussion of the issues sur- 
y rounding clinical trials can be found in the OTA 
Background Paper The Impact of Bandomized 
Clinical Trials on Health Policy and Medical Prac- 
tice (68). ^ ' 



Chapter 5 references 



1. Association oif American Medical Colleges, Under- 
graduate Medical Education: Preparation for Im- 
pwved Geriatric Care, A Guideline for Curriculum ^N^O. 
Aj^sessment (Washington, DC: AAMC, 18183). 

2. Avorn, J., Lamy, P. P.,«nd Vestal, R. E., "Prescrib^ 
ing for the Elderly--Saf ely Patient Care, June 30, 
1982. ^ - ' 

3. Avorn,J., Chen, M., and Hartley, R., "Scientific v. ^11. 
Commercial Sources of Influence on the Prescrib- ^ 
ing^Behavior of Physicians," Am. J. Med., July 1982. 

4. Avorn, J., and Soumerai, S. B., "Improvii>g Qrug 
Therapy Decisions Through' Educational Out- \ 12. 
reach," N. Engl J. Med. 308:1457-1463, 1983. ^ \ 

5. Avorn, J., "Drug Policy in an Aging Society," /toa/th 
Affairs 2:23-32 (Millwood, VA: Project HOPE, 1983). 13. 

6. Avorn, J., Harvard Medical School, Bost^, MA, 
personal communicatidhs, January and March 

1984. 14. 

7. Bartus, R., "Bionfedical Needs of the tllderly," edi- 
torial sent to OTA, May 1983. 

8. iBIock, L. H., "Polymedicine: Known and Unknown 

Drug Interactions/' J( Am. Geriat.^Soc. SuppL 15. 
30:s94-898, 1982. ^ ^ . 

9. Blum, R. L., "Discovery, Confirmation, and Inqpr- " 
poration of Causal Relationships From a Large . 16. 



Time-Oriented Clinii^l Data Base: The RX Project," 
Computers and Biomed. Rea. 15:164-187, 1982. 
Blum, R. L., 'TNscwery and Representative of Cau* 
sal Relati(mships From a Large Time-Oriented Clin- 
ical Data Base: The RX Project," thesis. Department 
of ComputerSiQiehce; Stanford University, Report 
#STAN-C»-8^W^ Stanford, OA, January 1982. 
Cole, J» O/ "Outlook for New Drug Development," 
Physieiain Handbook on Psychotherapeutic Drug 
'use in theAgedj T. Crook and G, C^n (eds>(New 
Cinaan, CT: Mar|c Powley 9l Associafei, Inc.,\981). 
Cooper, J. K., Love, D. W., and Rattou|i^P. R., Tn- 
tentional Prescription Non-adherence by the Elder- 
ly," i^bi. Getfiat.^ Soc. 30:329-333, 1982. 
Cupit; C. C, "*rhe Use of Non-prescrip^on Ahalger 
sics in an Older Population," J.AikrGeriat. Sac. 
SuppL 30:s76480, 1983. 

Davis, J. J., ''Anti-psychotic Drugs," Physician's 
Handhook on Psychotherapeutic Drug Use in the 
Agedj T. Crook and G. Cohen (eds.) (New Canaan, 
CT: Mark Powl6y 9l Associates, Inc., 1981). 
Ehrlioh, G. ''Diagnosis and Maniogenient of 
Rheumatic. Diseases in Older ^tients/' j. Am.^ 
Geriat Soc. SuppL 30:s45-a51; 1982. 
Erikson, T., Arthur D. Little, Inc., address at "Re- 



164 • Technology and Aging In America 



/ search and Development in the Global Pharmaceu- 
tical Economy/' Institute for Alternative Futures, 
Apr. 11, 1983, 

17. Fedder, D. O., ''Managing Medication and Compli- 
ance: Physician-Pharmacist-Patient Interactions/' 
J. Am^Geriai. Soc. SuppL 30:sll3-8ll8, 1982. 

18. Geweke, J., and Weisbrod, B. A., "Expenditure Ef- 
fects of Technological Change: The Case of a New 
Drug/' manuscript from the Department of Eco- 
noKiics, University of Wisconsin, Madison, 1982. 

19. Grabowski, H. G., and Vernon, J. M., ^The Phar- 
maceutical Industry/' The Government and Tech- 
nical Process^, R. R. Nelson (ed.) (New York: Pergam- 
on PresS; 1982). 

20. Greenblatt, !>. J., Divoll, M., Abernatlty, D. R., and 
Shader, R. I., 'Physiologic Changes in Old Age: Re^ 
lation to Altered Drug Disposition/'/. Am, Geriat. 
Soc, Siippl 30:s6-sl0, 1982. 

21. Green Sheet, The, 'Weekly Pharmacy' Reports/' 
Chevy Chase, MD, Mar. 14; 1983, 

22. Hansen; R. W., "The Pharmaceutical I!)evelopment 
process: Estimates of Development Costs and 
Times and Effects of Proposed Regulatory Changes/' 
Issues in Pharmaceutical Economics, R. ^ Chleuj 
(ed.) (Lexington, MA: Lexington Books, 1979), pp. 
151181. 

23. Hollister, L. E., ' General Principles of Psychother- 
apeutic Drug Use in the Aged/' Physician's Hand- 
book on Psychotherapeutic Drug Use in the Aged, 
T. Crook and G. Coh^n (eds.) (New Canaan, CT: 
Mark Powley Su Associates, Inc., 1981). 

24. Institute of Medicine, Aging and Medical E^ui 
tion (Con>ttfttee chairman: Paul B. Beeson), Publ 

^tipn IONCr8-04 (Washington, DC: National Acad-^ 
emy Press, 1978). 

25. Jarvik, J., and Reisberg, B., "Drugs Prescribed To 
Treat Cognitive Dysfunction," Physician's Hand- 
bopk on Psychotherapeutic Drug Use in the Aged, 

I T. Crook and G. Cohen (eds.) (New Canaan, CT: 
' Mark Powley 9c Associates, Inc., 1981). 

26. Kanouse, D. E., Berry, S. H., Hayes-Roth, B., et al.. 
Informing Patients About Drugs (Washington, DC: 
Rand Corp., 1981). 

27. Kasper, J ' A., "IS(ational Health Care Expenditures 
Study/' Prescribed Medicines: Use, Expenditures, 
and Sources of Payment, Data Review 9, National 
Cembr for Health Services Research, U.S. Depart- 
ment of Health and Human ^rvices; Hyattsville, 
MD, Apri^l982. 

28. Keown, C. F., "Risk Judgments and Intention Meas- 
ures After Reading About Prescription Drug Side 
Effects in the Format oif a Patieqt Package Insert," 
Journal of Consumer Affairs^ 17:277 M9; 1983. 

29. knapp, D., Food and Drug Administration, Public 



Health Service, U.S. Department of Health and Hu- 
man Services, 1982: "Geriatric use .of drugs/' 
"Geriatric use of drug products lacking adequate 
evidence of effectiveness/' and "Geriatric use of 
drugs with psychiatric effects," papers prepared 
by FDA, not published because statistical analysis 
was not conclusive. The points made in this chap- 
ter do not depend on such statistical analysis. 

30. I^psell, T, D., Gurtel, A. L., Diehr, P. H., et al., 
"fhe Seattle Evaluation of Computerized Drug Pro- 
files: Effects on Prescribing Practices and Resouree 
Use," Am. J. Pub. Hith,, August 1983. 

31. Lampe, K.vf ., 'Physicjain IntervewWons/' presented 
.at the. Drug Information Association workshop^on 

GeriatHc Drug Use— Clinical and Social Perspec- 
tives, Washington, DC, Feb. 27, 1984. 

32. Lamy, P. P., 'Drug* Prescribing for the Elderly," 
Bull. JV.y. Acad, Med. 57:718-730, 1981. ^ 

33. Lamy, f. P., "Comparative Pharmacokinetic Changes 
and Drug Therapy in an Older Population/' J. Ajm. 
Geriat. Soc. Suppi. 30:sll-sl9, 1982. 

34. Lamy, P. P., "Effects of Diet and Nutrition on Drug 
Therapy," J. Am. Geriat. Soc. Suppl. 30:s99-9ll2, 
1982. 

35. Lamy, P. P., "Over-theCounter Medication: The 
Drug Interactions We Overlooked," J. Am. Geriat, 
Soc. Suppl. 30:s69-s75, 1982. 

36. Lamy, P. P., 'Therapeutics and an Older Popula- 
tion: A Pharmacist's Perspective," J. Am. Geriat. 
Soc. Suppl. 30:s3-s5, l|g82^ 

37. Lamy, P. P., response to OTA draft document, 
March 1984. ' 

38. Lee, P R., and Lipton, H. L., "Drugs and the 
Elderly," contract report. University of California 
at San Francisco, August 1983, 

39. Lipton, H. L., and Lee, P. R./"Drugs and the El- 
derly," Administration on Aging Background Pa- 
per, draft) Office of Human Development Services, 
U.S. Department of Health and Hunjan Services, 
September 1982. 

40. Louis Harris A, Associates) "Pi^tient Information 
and Prescription Urugs: I^^aUel Surveys of Physi- 
cians and Pharmacists,'' March 19^3. 

41. Mace, N. L., and Rabins, P. V., Tfie 36-Hour Day 
(Baltimore: Johns Hopkins University Press/ 1981). 

42. McGandy, R., et al., USDA Human Nutrition Re- 
search Center on Aging-, Tufts University, "Drug- 
Nutrient Interaction^/' Nutrition and Aging, con- 
tract report for the Office of Technology Assess- 
njpnt, Ofctober.1983. 

43. McGtone, F/B.; 'Therapeutics and an Older Popula- 
tion: A Physician's Perspective/' J. Am. Geriat. Soc. 
SuppL 30:sl-82, 1982. 

44. Medical Economics Co., "Medication Mistakes and 



C/i. S'-Medfcatlons and the Elderly 155 



45 



46 



47. 



48 



49 



50 



51 



53 
54. 



57. 

58, 
v59. 



Noncompliance/' Practical Gidde to Geriatric Med- 
icafiom (Oradell; NJ: Medical Economics Co. Book 
Division, 1980), pp. 93-138. 
Melmon, K. L., and Blaschke, T, F., 'The Undei ed- 
ucated Physician's Therapeutic Decisions, " N. Engl. 
J. Med. 308:1473-1474, 1983. 
Mendels, J., "Antidepressants," Physician's Hand- 
l)ook on Psychotherapeutic Drug Use in the Aged, 
T. Crook and G. Cohen (eds.) (New Canaan^ CT: 
Mark Powley Associates , Inc., 1981). 
Meyer, B. R.v "Pharmacodynamic Risk Factors in 
(leriatric Dni|f^Jse/' presented at the Drug hifor- 
miUion Association Workshop on Geriatric Drug 
Use— Clinical and Social Perspectives, Washington, 
DC; Feb. 28; 1084. 

Miller, R. W., "Doctors, Patients Don't Communi- 
pte, " FDA Consumer, DHHS publication No. (FDA) 
83 1102, reprinted July /August 1983. 
Moore, S. R., Kalu, M., and Yavaprabbas, S., '"Ger- 
iatrics and Gerontology, " Dru^Jnfe//. Clin. Pharm. 
17:920-3; 1983. 

Morris, L. A., Grossman, R., Barkdoll, G. L., Goi*^ 
don,j;., aqd Soviero, C, "'Patient Receipt of Pre- 
scription Drug Information," OPE Study G7, Sep- 
tember 1983. 

Morris, L. A., ^and Olias, N. J., "Utility of Drug 
leaflets for Elderly Con%jmers,">4j7]. J. Pub. HIth,, 
1984. ' 

National Council for Patient Information and Edu- 
cation, press releases aldl Task Force Reports, 
1983. 

Olins, N. J., press releases from the American Asso- 
ciation of Retired Persons, Alexandria, VA, 1983. 
Ouslan^er, J. G,, "Drug Therapy in the Elderly/' 
Annals Int. Med. 95:711-722, 1981. 
Palumbo, F., University of Marylan(jl, Baltimore, 

r^onal commimication, Marq^i 1984. \ 
Pardes, H., opening address, "Practical Approaches 
for Meeting the Mental Health Needs of the Elder- 
ly," Project HOPE, Millwood, VA, ^^arch 1983, pp. 
23-24. ^ ^ 
Ray, W. A., Federspipl C. F., and Schaffner, W., 
"A Study of Anti-psychotic Drug Use in '^Nursing 
Homes: Epidemiologic Evidence Suggestirig Mis- 
use, " Am. J. Pu^MA 70:485-491, 1^0. 
Reideijberg, M. M., '"Df-ug Interactions and the El- 
derly, J. Am. Geriat. Sac. SuppL 30:s67-868/ 1982. 
Schaffer, W., Ray, W. A., Federspiel, C. F., and Mil- 
ler, W. 0„ "Improving Antibiotic Prescribing in Of- 
fice Practice," J.A.MA\, Oct. 7, 1983. (j 



60. Simonson, W., Medications and the Elderly (Rock- " 
ville, MD: Aspen Publications, 1984). \ 

61. Soumerai, S. B., and Avorn, J., "Benefits and Costs 
of an Experimental Academically Based 'Detailing' 
Progi ani I o Improve. Drug 1 herapy Decisions of 
Office Based Physicians," October 1983.^ 

62. Temple, R., " Discussion Paper on Testing of Drugs 
in the Elderly," FDA memoranduoi, Sept. 30, 1983. 

63. Temple, JR., " FDA Clipical Guidejines for Geriatric 
Testing," presenter at the Drug Information As^ 
^ociation u^orkshop on Geriatric Drug Use— Clini- 
cal and Social Perspectives, \yashington, DC,f eb. 
28, 1984. ; / ^ ' ^■ 

64. Thompson, T. L., Morari; M. G., and Nies, A. S., 
"Psychotropic Drug Use in the Elderly,*' Engl. 

. J. Med. 308:134-138, 194-199, 1983. 

65. Trapnell, G. R., National Health Insurance Issues: 
the Cdst of a National Pi^^Cription Program (New 
York: Health Issues, sponsored by Roche Labora- 
tories, 1979). ^ 

66. U.S. Congi^ess, General Accounting Office, FD^ 
Drug Appmval—A Lengthy Pixx:ess That Delays 
the Availability of Important New Drugd, HRD-80- 
64, May 28, 1980. 

67. U.S. Congress, Office af^Technplogy Assessment, ^ 
Postmarketing SurvpHlance of^reseription Drugs, 
OTA-H-189 (Washington, DC: U.S. Government 
Printing Office, November 1982). 

68. U.S. Congress, "Office of Technology Assessment, 
The Impact of Randomized Clinical Trials on 
Health Policy and Medical Practice— A Background 
Paper, OTA-BP-H-22 (Washington, DC: U,S. Gov* 
ernmeht Printirig Office, August 1983). 

69. U.S. Pepartment of Health and Human Services, 
\ Alcohol; Drdg^buse, and Mental Health Adminis- 
tration, Natior^y Institute on Driig Abuse, Trea^ 
ment Research Ifeport: Drug Taking Among thd ^ 
Elderly, DHHS publication No. !^ADM)83-1229; 
1982. 

70. U.S. Senate, Special Committee on A^||g, U.S. 
Hoi^e of Representatives, Select Commi^K on Ag- 
ingiand the Subcommittee orj Health ^d Long- 
TerinTlare, S. Hrg. 98-392, Dtug Use and Misuse: ' 
A Gnwing Concern- for Older Americnns, June 28, . 
1983. 

71. Williams, T. F., "Setting the Agenda for Geriatric 
Drug Research," presented at the Di^ug Informa- 
tion Association workshop on (Geriatric Drug Use- 
Clinical and Social Perspectives, Washington, DC,** 
Feb. 27, 1984. 



ERIC 



38-800 0-85 



i64 



4^ 




Chapter 6 

e 



Health of an Aging Popiilation 



1 





ERIC 



165 . 



s 



M 



Contents 



t 



InlKullK-linn r . . . . 

\ \\v. i:l(4(M ly's Ahililvio I'stj !nluj rnalion I cchnology 

I ho Kl(j(M;lv <in(l St^ll-(;aiY' ' \ 

lulorniiilion '! (H:l\!U)li)f!(yrttor IhwilOi !'uri;()S(\s 

X ompultM As.sisK^d llcal.lh Instruction 

( ioinpuliM -.\ssKsl(ul !\Uirnl lI(Ml|it,I*r i)l(»ssi()nal I iiltM actions 



1^1 



A( ( (\s.s to (!()ni|)ul(M^-As.sii,l(Ml In 
I r(l(»ral Acliv ilirs ^ 

l{(*M'«irrli Wrds 

(Dndusions , ^ . . 

(.onf;rt*ssiona1 lssu(\s and .Oplion.s . . 

(liaplcM^ (S !{r!(*j (*!u i\s ^. . . 



nialion an(i (iart* 



(;() 
{\:\ 
M 
(M 

(57 
71 
7.1 
71 

17^1 . 
75 
7J} 



\ 



1 « X 



chapter 6 



Information Technology and the 
Heahh of an Aging Population 



Introduction 



The "information revolution" has profoundly af- 
fected business and commerce, recreation, edu- 
cations security, and social interaction. Until very 
recently, this revolution has had little apparent 
effect on most of our health institutions and prac- 
tices. Yet information technology' has changed 
the entire health system and is a distinctive ele- 
ment in all fields of health. These fields and con- 
tributions include: 

• medical education— access to biomedical data 
bases; 

• public health and biomedical research-^com- 
puter modeling and statistical analysis; 

• health care delivery— construction of diagno- 
sis-related groups; 

• patient care— access to computer -assisted diag- 
nostic-systems; 

• information management— medical informa- 
^ tion systems; 

• occupational health— epidemiological f^aly- 
ses; and 

• patient education— computerized health risk 
appraisal instruments. 

Although the rale at which information technol- 
ogy has been incorporated into the heahh care 
system has bieen less i apid than predicted 10 or 
20 years ago, it is now clear that it will be an in- 
creasingly important part of this system at all 
levels. 



'A pi'f5\rloiKs OTA rejxjrt has defined information technology to 
include "communications systems such as dirtet hi^dcast satel- 
lite, two-way interactive cable, low-power broadcasting, computen# 
(including pai^onal computers and the new hand -held computers), 
andlelovision (including video disks and video tape cassettes)'' (62). 
Because of space limitations and the importance of the computer 
as an access tool to hoaltli information, this report more rfarrowly 
defines information teclihology as "the appUcation^of computers and 
telecommunication systems to the creation, storage, mar^pulatioo; 
and (iisseminnlion of infomnation." 



Relatively Ijttle attention has been deviled to 
applying information technology to the specific 
health needs of thq older population^, whi9h 
stands to benefit significantly from its various ap- 
plications. InformatiorL technology can enhance 
functions diminished-by the aging process in the 
"healthy'^ eldprly^ improve health car^for tliose 
■ with acute and chronic medical problems, and en-^ 
rich the health care services that traditioipal health 
care institutions and professionals provide. It can 
also disseminate information on maintaining and 
ijmproving health and on the availability of serv-^ 
ices in new environrrients such as home and com-* 
munity centers. 

Because there are as yet few examples of the 
application of information technology ^to the 
health needs of the older population; this chapter 
focuses on the potenti^jM^of information tech- 
nology. TJie contribution of information' technol- 
ogy to specific health fields; such as patient care 
and public health, can be extended to theii^ geron- 
tological components. Technological limitations 
will be overcome in time. The scarcity of cuf rent 
information technology specific to the elderly 
underscores another focus of this chapter— the 
future elderly. There are profound differences 
in responsivenels to any technology, including in- 
formation technology, depending on age. In 10 
to 20 yearS; the elderly are likely to have a com- 
pletely different view of information technology 
than. their counterparts have today. The differ- 
ence will be even more dramatic when the "com- 
puter generation" becomes eligible for Medicare. 

In this context, it is important to i^cognize the 
heterogeneity of the older population. Older Amer- 
icans vary widely in such areas as financial status, 
health status, and levels of enthusiasm , lyiany old- 
er people look upon computers as another of life's 
opportunities and challenges (33)> while others 
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find it difficult to adapt to the Iffestyle changes formation technology can be a primary, source 
they can bring. * of ^uch assistance. « ^ 



This chapter restricts the definitkfti of informa- 
tion technology to computers and telecommunica- 
tions, and focuses on information technology as 
used by elderly individuals for their health care, 
either alone or, most often, in conjunction with 
physician and other health professionals. 

InformaUon technology can be used both to 
promote jS^eventive behaviors and to^help man- 
age chronic conditions. Discussion of its role in 
the health of America's elderly is important for 
a number of reasons! The use of information tech- 
nology byThe patient for Health purposes has rt: 
ceived minimal attention to date, although a large 
body of literature, including reviews, has looked 
at information technok)^ in terms of other health 
fields, albeit without m age-related focus. OTA' 
has pixKluced two si^cin publications, Computer 
Technology m Medical Education and Assessment 
(64) and Poiusv^Jmplications of Medical Informa- 
tion Systems K^5). 

As the UtS. population ages, more people will 
need assistance in functioning, particularly at 
home. The number of elderly people confined to 
bed, barring unforeseen cfhanges in disease pat- 
terns, is expected to rise from 458,000 in 1977 
to 658,000 in 2000. The number of those needing 
help in getting around their o>yn;homes will rise 
from 1.9 million to 2.7 million during this period, 
and a siitiilar increase is expected in numbers of 
those who are limited in carrying out some activ- 
ities of Waily living (19). Some 2.8 million elderly 
now need the help of someone else to carry out 
one or more of their daily activities (70). When 
adapted to the specififc needs of the elderly, in- 



The growth of the elderly popi^latidh will in- 
tensify demands on the U,S. health care system, 
producing significant increases in hospitalization, 
the use of hospital-based services, and nursing 
home care (19). By directly assisting with home ■ 
health care and providing access to information 
concerning care for the elderly,' either at home 
or on^n ambulatory foasis^ information technol- 
ogy, can reduce today's heavy reliaiice on-high- 
cost institutional services. 

Information technology is expected to inc^^ase 
the role of the eldei^ in their own cape by im- 
proving their accessio J;iealth information and 
services. Such technology will be us^d at home, 
in physicians' offices, clinics, or in hospitals by 
the elderly, either alone or with the assistance of 
others, including health pt^ofessionals. One form 
of information technology, networking,' has the 
potential to greatly improve their sqicial interac- 
tion, mental health, and ^ccess to heaffh and other 
information. 

This chapter discusses what is known about in- 
formation technology and its use by the elderly 
for health purposes^ including the cgst of provid- 
ing the technology 1^ Two. major factors underlie 
such use by tlje elderly— their ability to use in- 
formation technology and the extent to which 
they participate in their health care. 



'Networking (computer networking) is the transmission of dsta 
either tq human i\^r8 or to other computers through connections 
thf t link a tetocommunicatkins system. In this wi^^, computers can 
transmit dattfHhroughoti^the Nation and the work), sharing work 
and aata among ^i^xips of linked computers. 



^he. elderly ability to u^e information teclmology 



The ability to use information technology such 
as the computer varies considerably with the 
older individual. Those with active minds are 
likely to relish the acquisition of nevy knowledge; 



a computer club in Menlo Park, CA, teaches elder- 
ly members to program compuferl-as well as to 
operate tfeem (33). ThejElderhgstel program at 
3eed College, which id limited to persons over 62^ 
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offers a hands<»n introduction to personal com- 
puters as one of its summer residential academ- 
ic programs for older (idults (49)l 

Even Jhe less adventurous older person may 
welcome ope^^ting a computer for health pur- 
poses. The level of computer literacy needed to 
obtain health information need not be high, and 
the oldej individual often has assistance; in a com- 
munity setting, other people are usually available 
to help. Home use could.be facilitated a family 
'member, neighbor, c^a paid or voluntary visi- 
tor. Difficulties with independent use of the new 
technolpgies may thus be limited to a small seg- 
^ ment of the elderly population. Although more 
ban 60'percent of those over 85 have major lim- 
itations in activity, Uiis proportion is lower at 
younger ages. The size of this group is further 
.reduced^by the fahi that with the exception of 
visual, neurological, and muscular problSmp; most 
of tlie Uinitatiqns q& those over 85 generally would 
not constrain their\use of a computer terminal. 

Th^re has been little^study of the ability of old- 
er individuals to use computters in general and 
still less about theit ability to use computers for 
liealth care. Available eyidence indicates - that 
some elderly people enjoy programming and ap- 
plications software, such as spreadsheets, and 
others enjoy recreational c^puter ga'mes and 
communicating by means of computers adapted 
to their capabilities. ' ^ 

A 1980 study of computer communication and 
>^ the elderly found thefti highly receptive to using 
the computer and appreciative of the control that 
it afforded them. Interactive comijnunication with 
other users was preferred over computer games 
by the subjects, who were ^esidents of an urbjin 
retirement h<^tel. THbir favorite game was highly 
interactive and si^jj^ated personal communica- 
tion. The system retjuir^da number of modifica- 
. tions for the61lflyi^(^f«j*W^ a large display 
screen and larg^Hvdctercl on the keyboards The 
presence off a tr^ijo^ iDj^mpi^ter demonstrator in 
a small group setftp||fr^riii}^ the initial stages 
faciiit^ed^tB^ learni^ proems. The researchers 
^^j»itcludeJmat additional pnodifications to the 
^''^"^ hardware, such as color^coded keyS; would in- 
crease user satisfaction (18). 




Pfwio c(^lt: John F..liA0f)tin 

Computer screens with large character displays 
c^n assist vision-impaired older persons.. 



^ A more recent examin^tiojiof computer use by 
the elderly was conducted during a series of 
workshops held in 1983 in Washington; DC, and ' 
surrounding suburban areas (38K if*total of 200 
individuals, ranging in age from 60 to 95, attended 
at least one of 14 workshops. The study popula- 
tion was limited from educational programs 
for the elderly sponsored by churches, nursing 
homes, and Recreational centers. The response 
was extraordinarily enthusiastic. To the surprise 
of the researchers, these older computer users 
obtained the greatest satisfaction from the pro- 
gramming portion of the workshop. They were 
apt learners and had the patience required for 

* the task, Thef participants also enjoyed applica- 
tions software, such as spreadsheets, but were 
not interested in most computer games. The study 
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indicates that at least one segment of the elderly 
popylation— those who are active And enthusias- 
tic—are mofe than ready for the compvher age. 

Another siuify found that the Vfrail elderly " can 
also benefit from information tephnology. A study 
of 50 elderly nursings home residents, whose 
average age was 85 and who had moderate men- 
tal and physical impairments, found that these 
frail elderly were able to participate in computer 
games that had been especially adapted for them. 
Adaptations included slowing down the game so 
that residents with sucJh handicaps as impaired 
vision or hearing, tV^emors, or hemiplegia. could 
enjoy winning. Most of those who w^efe Asfked to 
participate were willing and eager to tiy the com- 
puter games; all were willing to try them a sec- 
ond time. The study points out that visual sym- 
bols in video games for the elderly must be large 
and well (;|efined and auditory clues distinct and 
clear, and that these can be used to exercise and 
imp(pve memory , enhance hand and eye coordi- 
nation, and increase ability to concentrate on a 
ta* (77). 

Although most of today's elderly, or, for that 
mattbr, most of today's middle-aged, have had 
little experience wfth computers, the jevidence, 
though scant, indicates*^that they are receptive to 
using the new technol^ofly , either "as is" or when 
tailored to their needs. The elderly of the futurle 
are likely to be m'ore open to using computers 
because of exposure to them throughput their 
lif^time?^ 

rhfe development of new computer and com- 
munications technologies for those who are fimc- 
tl^ally limited is taking pIqciB at an astoQj^ingly 
rapid pace. C^^puters incorporating features to 
counteract eyesti ain or more serious vision prob- 
lems are pow available commercially. Oversized 
video displays are relatively inexpensive, but key- 
boards with large keys are usually custom built 
and costly (50). Other approaches mclude enlarg- 
ing the letters on present keyboards or color- 
coding letters when only a few input commands 
are needed. ' 



Display interaction—the use bf light pens to ob- 
tain information from^ coipputer--is potentially 
useful for elderly individuals who find it difficult 
0 to use a keyboard. The light pen, used in conjunc- - 
tibn with a software-driven meniij^ that «a]|^pears . 
on the screen, is pointed at th^ item of interest 
in the menu, which is then displayed on the 
screen. Even severely functionally limited elderly 
people can make contact with a computer by uti- 
lizing a'sophisticated light pen that need not make 
physical contact with the screen in order t/) acti- ^ 
vate the computer. The pen is uhderdpyeropment 
for those handicapped by high-levelspiijiil cord 
bijuries and cerebral palsy, or for amputees, ^ 
among others (28). ^ * 

Another -substitute for a keyboard is^e touch- 
sensitive terminal. The tiser simply touches a^&^rr^ 
sitized television screen's computer-generated 
menu to obtain audio and visual information. 
Hewlett-Packard is marketing a touch-sensitive 
system. Bell LaboratorieS'has installed one at Ep- 
cot Center for use as an information system by 
visitors, and Boston's Sheraton Hotel uses one to 
provide information to its guests on in-hotel serv- 
ices and activities. Many homes are expected to 
have them by the mid-19aOs. 

Voice-activated systems thgt enter data and re- 
^ceive output on microcomputers are rapidly im- 
proving in both price and performance, with 
accurate representation of speech likely- by the 
1990s (62). Alt^iough the capability of current sys- 
tems to recognize speech is limited^ computers 
can be programmed to recognize a specific voice 
' and follow simple commands. 

Another new technique, the transparent access 
approach, is being used to give handicapped peo- 
ple access to standard hf^dware and software 
programs (73). The approach allows a specialized 
modular design of input and output devices for 
the handicapped but gives access to software and 
hardware designed for the general public. 
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The elderly ancf self-care 



I hc u5>e of information tecluiol<Wy"for health 
purjK)ses by otffer individuals is als6 boundod by 
tho extent of thoiTO involvement in their heahh 
care, either through self-eare or through self help 
gi'oups. About 75 ptM'cent of all health caro is esti- 
mated to be self-carf (41), which subiitantially 
eases pressures" on the health care system. ^ 

Self^are and self-help, as information-based * 
health carcactivities, iu:e becoming increasingly 
recognized as legitimate soupces of care iil the 
United States (21), Although defmitiorift these 
concfeptVvary, self<^are can be generally defined 
as "actions that we as individual^ perform on be- 
half of oui' own, our family'f^, or our neighbor's 
well-being" (72). 

An individual's interest ijTi:)|jii<g in control of 
his or her own health car^ is often cxjnfildt^red ^ 
* to be the basis of self-care. This CQUQept can be 
applied to a|| levels of heiilth qare, in0ij<jing care 
providtKl through tl^p use of higb^fi^ (4Q)« 
It also applies to c^ii e laKen iivcphsuUatiiSt) withv 
hHAlth professtofials; tbi^ aplp^tr;^^^^ 
the greatest degree of ajp|Jr6val l«ftu he 
fessionals and appears^^p be^he in(>M a 
ate for an elderly .jpoptUjitiqn. 

Self-help groups at^ei'clusft^i^s^ persons who 
share a comnion cOnditVon, and who come togeth- 
er to oPferXm^ the benefit of their ex- 
periejjfce ancTmutual support" (72). Broadly de- 
fined, these groups may total Ji«i*eral hundred 
^ttipusand in the United States (37). A recent in- 
/ ventd^y which used a more restrictive definition 
t identified more than 2,000 U.S. pro^jams offer- 
I ing medical self-care instruction (ijf. \ 

/ Self -carp encompas^s a Ixpad variety of activ- 
ities, ranging from: Ijcftaily health practices, such 
as brusjlilng teeth; to 2) increasing one's knowl- 
edge aliouf health through such sources as mag- 
azines, pamphlets; and health fairs, and acting 
upon the information received; to 3) assuming 
tasks traditionally found in a health professional's 
realm of practice. This last mode of self -care usu- 
^ ally I nquires formal training in which health skills, 
Such as measuring bipod pressure and heart rate, 
are learned (15). 



1^ 



1?^ 




The delegation to patients of certain tasks usu- 
ally performed by piofessional car egivers has 
long been rdutine. Diabetics of ail ages test their 
urine and ^ive themselves insulin injections; per- 
sons wiTh anginaViedicate themselves with nitro- 
glycerin. Physicians and thQ Federal Government 
encourage women to undertake periodic self-ex- 
aminations for lireast cancer (66). Patients under- 
^ going continuous ambulatory peritoneal dialysis 
' are directly involved in their treatment at home 
(60). Hejtlth esjLucation prograrfts, usually initiated 
by consumers, disseminate a wide variety of skills, 
such as showing par^ents how to obtain throat cul- 
tui>es from their children, and teaching women 
to take a pap smear or do a pelvic exam. - 
bmputer/ind communications technologies are 
expected lo play an increasingly important role 
enhanpmgvlhe ability of people of all ages to 
rform tasks tt^aditionally done by professionals. 

Ithough self -care and self-help programs af- 
ford wide opportunities for improving general 
health, many serious issues remain unresolved. 
These include questions on the degree of com- 
mercial involvement m the programs and the 
exteiA of professional involvement and support. 
Bftrticipants may feel that there is too much pro- 
fessional inpiit into some programs; physioians 
are often concerned about the lack of a signifi-' 
cant professional conlponent (15). A^clitionar 
issues include the political implications of certain 
programs, and problems of evaluating the effec- 
tiveness of any program in improving health (21), 

Eew self-help programs are designed specificljMi 
for the elderly, but many existirig^programs ^ 
pear to be appropriate for their needs. An injpor- 
tant factor in the growth of self-help groups has 
been the shift in disease patterns from acute to 
chronic illness. Chronic disease requires greater 
reliance on the individual, who must actively and 
continuously modify his or her lifestyle in order 
to cope with the burden imposed by the disease. 
Self-help groups are singularly suited to the care 
of chronic diseases, and many such groups (e.g., 
the Reach for Recovery Program of the Ameri- 
can Cancer So^;iety and the Cardiac Rehabilitation 
Group of the American Heart A^isociation) have 
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be<*n established; largely as a restl|i of private 
funding. Although the prevalence of chronic dis- 
ease among the elderly is high, few organizations 
have as yet "taken cognizance of the special laeeds 
of the elderly" (15). . ^ ; 

Sejf-care is also well suited to health promotion 
and disease prevention in terms of health risk- 
taking behavior. Self-car^ education can reduce 
the probability of disease, disability, or premature . 
death from a number of illnesses in which' lifestyle 
has been shown to play a role. The unique cir- 
cumstances of the elderly make It essentiatl that 
self -care education bq stinjcjured to accommiDdate 
their specific requirements an^ expectations, yet 
little has been accomplished in this area. 

Preliminary estimates fron| a large-^cale effort 

to Identify self -care and gielf-help ]:Jlrograms in the 

United States found at least 25 self -care programs 

^specifically focusing on training or activities for 

tlie elderly. Many other programs for the elderfy 

include self-care as part of the curriculum. The 

programs vary In sponsorship and setting, target 

group, method of Implertientation, type and size 

of staff, and goals and activities (21). Data on the 

use of Information technology In these programs 

are not yet available (20), * ' 

' i' * 

Futurists contend that the use of ipomputers and ^ 

telecommunications will phfmote a change away 
from specialist care to selt-care ^43,56). At the ' 
saipe time, enhanced interest by consumers in 
self -care aiu^ their gi^eater Awareness of health 
and the yaluc of healt|t> information will be Im- 
portant fjactors In their>doclsipns to use informa- 
tion technology for health piirposes. 



The Federal Government has played a relatively 
minor role In promoting self-care and self-help 
among the older population. The National Insti- 
tute on Aging (NIA) published an^excellent pam- 
phlet on #elf<:are and self-help for the elderly In 
1980 (72), and both the National Institute of Men- 
tal Health and NIA have provided grants to train 
paraprofesslonals to help organize self help 
groups amc^ng older people. 

Also NIA i^ently began the funding of research 
into the^natur^ of older people's behaviors and 
lititudes (68) in using ^|p^e levels of health care. 
The emphasis will be on self-care and informal 
care and their relevance to health^andijlsease In 
older people, i^gardless of whether the l>ehavlors 
have in fact been f^und by epide^pniological studies 
to be "risk behaviors." 

NIA has al^o begyn ^fll5epting proposal/under 
•the SniM BOSines^ Development Act 

1for self -GM|^ research projigJpDr the eldbrly. The 
projects are aimed at Incream^ the self-sufficien- 
cy and sense of well-being o£ older individuals by 
enablingthem to|[ain confidence in their ability 
to prevent and manage rtiany^^f their health con- 
dition^ ^ne project would develop a blood pres- 
sure* self -car^niodallty based on systematic train- 
ing!: and education in dietary, j||llbrcise, and 
r^axation'tecljniques. Pai:^cipants would be com- 
parers in their ability to control or modify their 
blood pressure with their ccJifihterparts in a con- 
ventional medication program (Grant Application 
to the Sm^ll Business Innovation Program, 8/83). 



Information technology for Health purposes 



Computei^ assisted health instruction 

The usenf coniputet^-asslsted health instruction 
is a logical extension of self -care/Self -help. The 
growing use of Information technol6gies for edu- 
cating the public about maintaining health, and 
preventing or treating disease, Is rapidly increas- 
ing the number of software programs on health 
education^ and management— diet, exercise, drug 



interactions, etc.— that canijXTun on a home com- 
puter (8). , . i 

The relevance of this tej^nological phenome-^ 
noi'tfor use by and for the Islderly has not yet 
; be^^wldely recognized in' either the private or. 
pliblic sector; hpwever. The .use of inforhiation 
technologies, particularly {he ^microcomputer, 
^could help the elderly maintain independeht liv^ 
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iii^, and isiikely |o be partjicularly effective when 
used in conjunction with, phyrficianJj pnd other 
fiealtll care'-providers. 

-TN,^ (iurrenl^ffOrts to develop such technology spe- 
\\ ^ifically for use by the elderly are hampered by 
-.JV^'feck of interest and lack of funding, but a few 
projects are underway. A spegialfy group associ- 
ated with tlie American Association of .Medical 
T Systems and Informatics, fofi^mple, has a spe^ 
cific interest in health assessfltent^of the elderly 
*and automated systems for this age group. Their 
focus is orUnformation systems support for older 
Americans N^ith ap^ emphasis pn health promo- 
tion and disease prevention, and oh developing 
• ilromputer^ssisted personal health management 
system for promoting the concept of wellness of 
the elderly (12). 

Although very little computer-assisted software 
health instructibn material is being developed spe- 
cifics^ for the older population, health spftware 
is being produced by all sectors, including the for*^ , 
pix)fit, not-for-profit, not-for-profit with for-profit 
sponsorship, and by firms or academic institu- 
tions with aj wide ^^ariety of expertise. A relatively 
large number of such products has been devel- 
oped for mainframe computers, and the number ' 
of such prclgrams for microcomputers is begin- 
ning to grow. The rapid expansion of personal 
computer capabilities has catalyzed the develop- 
ment of software packages to the extent that the 
Office of Disease Prevention and Health Promo- 
tion of the Public HeaKh Service mihj^es a list 
of health promotion software foA'health educa- 
tors, other health professidfials, and individuals 
interested in developing good health habits. Top- 
ics include basic living-skills, general health in- 
formation, health risk appraisals, stress manage- 
ment, and nutrition and diet (70). Most of the 
software programs, which are not evaluated, are 
marketed by for-profit firmsutind few are inex- 
pensive. The issue of costs ahd individual applica- 
tion of information technology, including soft- 
ware, is discussed later in this chapter.' 

As in any new product area ; problems abound . 
The field is diverse and unsettled ..In some cases, 



'A computer njp^ithlyhas also publlshnd an article listing a niim- 
l)«r of conunerclally available nutrition, diet, an() fitness software 
programs (231. 0 



programs ore develop<|i by transient ' entrepre- 
neurs" who lack subjecfiijknowledge and are often 
forced out of the market. A large number of col- 
leges and universities have develpped health in- 
struction materials and are marketing or planning 
to market their products. Most available software 
programs have not been evaluated, but the^seri- 
ous issue of establishing evaluation criteria is be- 
ginning to be addressed (32). % 

TYPES OF INSTRUCTIONAL PRODUCTa 
DBVBLOPBRS, PRODUGBRS; AND SBTTINGSi 

Private sector health software programs vary 
widely in both content and price— from nutrition- 
al programs that cost as much as $700 (69) to 
weight control and nutrition programs U^athelp 
users balance mqals and create weekly menus for 
$39.95 (55). Diabetics, for example, can purchase 
$100-8oftware programs that focus on their daily 
fluctuations of blood sugar and insulin^ 

In the nonprofit sector, the Kellogg Foundation 
is funding the development of health education 
and prom^Won sa^ware for use by adqlesceAts 
and their l^milies, primarily in clinic settings. 
Topics include alcohol and drug abuse, stress 
management, smoking, diet and exercise, human 
sexuality, and fpmily communications (10). The 
program is being systematically developed, tested 
v^h control groups, and evaluated; a prelimipary 
^ report on its effect on the health knowledge, at- 
ti[tudes, and behaviors of adolescents is.scheduled 
for early 1985. ( 

Manufacturers dUfie Apple computer have 
spbnsoredthe devWopm^of a numbNBr of heiOth 
informat«m programs i^hio State University. 
When one such program, "Kar^ia," which de- 

' scribes risk factors for heart attack, Wa& assessed 
by piatients in the waiting room^ of a famiW prac- 
tice cliniCi 95 percent found it acceptable. Pfltjfiats 
had to access the program andf interact with the 
material presented; 91 percent said that it was 
both helpful in providing an understanding of 

. health and very easy to use (IJ). 

A software package developed at the Abbott 
Northwestern/Sister Kenny Institute, in cooper- 
ation with a firm with expertise In microcomputer 
courseware technology and educational method- 
ology, illustrates how information technology can 
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b^K^apted.to the needs of a particular popula- 
tion, in this case hospital patients with low back 
pain. The fnstituTe is flj^ajor medical center that 
is both. an acute care facility and a rehabilitation 
center; a considerable proportion of its patients 
suffer acute and chronic low back pain. The soft- 
ware takes the physical status-, learning 
and motivation of the patient, and the resources 
of the health care facility into account. The-micro- 
computer is accessible to patients at all hours, so 
that patients can use if when they are not in pain, 
and is portable so that the keyboard can be used 
easily from a wheelchair or at bedside. Segments 
of the course are short to accommodate to thj^ 
patient's comfort level and attention span. Upon 
leaving the hospital the patient >better under- 
stands the problem and has received instruction 
for lifestyle adaptations to protect himself from 
further injury. The courseware is currently be- 
ings marketed through the Institute and A com- 
puter consultiF^g firm (16). 

A computer-based education program"^ for pa- 
tients with rheumatoid arthritis, written at the . 
University of Connecticut School of^Medicine, is 
one of the few programs that has an evaluation 
component (78). The program *s initial evaluation 
found that participants demonstrated more pos- 
itive changes in knowfedge, self -reported compli- 
ance behaviors, and affect than did a confrol 
group. The interactive program is stored ori a 
mainframe compliter located at the university's 
health center, where it can be accessed by tele- 
phone from t^if'minals located at any site, and is 
written in lesson format. Although the program" 
was not develope^Kfor the elderly, it does make 
some provisions fof^hem. A planned software 
program on osteoarthritis will have several ac- 
cess features for older patients, such as a large- 
type option, a cutout template that is blocked off 
and color coded for different functions, and, pos- 
sibly, a speech synthesizer (57). 

The use of computers for in-hospital health edu- 
cation appears ready for rtiajor expansion. The , 
American Telephone Telegraph Co. (ATA-T^ is 
exploring the pQtential,for devel^f^ computer- 
ized healtli educational materials with Johns Hop- 
kins Hospital and. other facilities. Little detailed 
information is yet ftv^ilable^bout the project, 
which is in thq planning stage, but it may utilize 



video disks, and a software program instrucling 
patients in post -heart attack management may be 
developed (51). - 

Software packages for health hazard/health risk 
appraisals (HHA/HRA) are also proliferating. The 
HHA/HRA is a technique for health promotion-^ 
in which the user fills out a questionnaire and 
then receives information on \\iB or he> health 
status'^and recommendations for change. The ap- 
praisal rates the user's chances of becoming ill 
orc^ing from selecteddiseases by compai^ng self- 
described health-related behaviors and personal 
characteristics to mortality statistics and epide- 
miological data (74), The appraisal is designed to 
motivate individuals to change their lifestyle and 
improve their health (22), ybut "Because it gener- 
ates a statement^f probability and not a diagno- 
sis, it can preset problems (26). Many consumers 
lack the expef^ise needed to distinguish between 
risk factors and .diagnosis and may not under- 
stand the information they receive. Thus some 
researchers contend that computer-assisted ap- 
praisals are best when part of a cMnprehensive 
program that might include face-tSface interac- 
tion with health professionals and written ex- 
planatory materijjs (47), 

Few HHA/HRAs have been developed for the 
elderly population, although a number of instru- 
ments are available to, health professionals for use 
in assessing the general functioning of their 
elderly patients (36,42). Numerous self-adminis- 
tered scales have been developed to measure psy- 
chological conditions in the aged (36), and com- 
puter games could be devised to measure various 
aspects of aging, such as cognition (35). 



Because many database and methodological 
problems are associated with the construction of 
health risk appraisals, their vise i^ controversial 
{74). Even when coupled with programs known 
to decrease the prevalence of risk indicators, it 
is not known whether appraisals will in fact yield 
dividends of healthier, more productive people 
and reduced expenditures related to illlness; dig- 
ability, an^ premature death (26)- As is th§ case 
with many health carp technologies now in use, 
their role and value haveyat to be fully evaluated. 

Therfe are also unicfue problems associated vWth 
^N^Ihg health risk appraisal instruments for today's 
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elderly. Most consider health care as care to be 
taken alter an illness or injury has developed. 
They have been given little education regarding 
the advantages of preventive measures in delay- 
ing illness and maintaining health, and are un- 
aware of the effects of diet, exercise, and envi- 
ronmental factors on health status (12). Efforts 
to provide information to the elderly on improv- 
ing health habits ai^e thus apt to meet with limited 
success. The elderly of the future are likely to be 
far n^ore vsophisticated about both computeriza- 
tion, lis has b^en noted, and about health main- 
tenance and prevention/ One researcher has 
found that "most individuals—independent of 
backgi^ind, income, or education— ^re fascinated 
by computerized health risk appraisal" (22); he 
does not, fiowever, mention age as a factor. 

A few efforts are being made to ac^apt comput- 
er-assisted health risk appraisal/assessment in- 
struments, such as the CDC Health Risk Appraisal 
^^..-^^^^jn^trument 'Lifechec,"Tor use in programs of 
health education and health promotion for the 
elderly. One such effoit was made by the Rhode 
t^imd Department en Health as part of its Well- 
ness Check program, which utilized a computer 
4 housed in a mobile unit that ti aveled to all are^ 
of the station a request basis. People were ap- 
* proached by health educators and asked if they 
were interested in answering questions about 
their health. Most of the contacts w^feSiade in 
shopping centers. The HRA was deemed a suc- 
cess with adolescents and most adults, but after 




Older persons are generally receptive to 
the uae of personal computers. 




a trial period, attempts to adapt it to the needs 
of file elderly were abandoned when those who 
were contacted showed little interest in health 
appraisals and did not cooperate well with the 
program. The study's criterion for assessing suc- 
cess was interest on the part of the users in do- 
ing the appraisal.. For the most pifrt, the elderly 
approached had little education and were in a low 
socioeconomic group. Althovigh there were no 
specific data to explain the level of disinterest in 
this particular case, researchers noted that adap- 
tation of this type of instrument must take ac- 
count of the nature of the target population and 
their capabilities (36). ^ 

The Office of Geriatrics/Gerontology at Ohio 
State University is working on a prototype for a 
Computer-Assisted Personal Health Management 
System for the Elderly that would include active 
patient/client participation in self- and ]>eer -health 
managemenf. Pai*ticipants will be volunteers from 
an existing program at the university that offers 
courses free to all Ohio residents 60 and over. The 
Lifechec health risk appraisal instrument is be- 
ing modified for use by this elderly population,' 
which is ambylatory and healthy; the health risk 
appraisal is not a tool for the frail elderly. The 
initial ph^se will have the dsers complete a stand- 
ard form, which will then be ^uploaded ' to the 
university's mainframe computer for <lnalysis. In 
time, the researchers hope to have the usej s en- 
ter information directly with a hand-helci key- 
punch instrument. The individual's printout will 
l3e reviewed by an interdisciplinary team and then 
interpreted for the participant. Specialized teams 
will consult with participants in areas such as ex- 
ercise and nutrition, and programs will be de- 
signed to meet their individual needs (12). 

Computer-assisted patient'health 
professional ihteractiong 

Future computer use by patients is expecteclto 
reach beyond providing them with informatJbn 
about their health status to become, a virtual "ho3; 
pital on the wrist" (9). The concept of the hos- 
pital on the wrist inclu^^s a computer, a micro- 
, miniatui^ analyzer, an<;^rug reservoirs witheleic- 
tronic probes capable of rnonitoring changes m 
the hody , measuring vit^ signs, analyzing blood 
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and enzymes, and comparidg findings with ex- 
I pected values for the individual wearing it. The 
j device would be able to communicate with com- 
puters of ihe wearer's physician as ^ell as with 
computers in hospitals or oither medical institjJ- 
Uons and could administer drugs directly through ^ 
the skin. It could alBo signal the patient when di- 
rect medical care was needed. 

As envisioned, thfe hospital on the wrist does 
not offer the patient total medical autonomy but 
includes interactions between the patient, his or 
her computer, and the computers of health pro/ 
fessionals^ Computers and telecommunications 
now iri use by patients for health purposes are 
oriented to assisting physicians and other health 
professionals with patient mhpagement jn various 
health settings. 

Although not developed specifically for older 
age groups, there are numerous health care uses 
oflnformation technologies of potential benefit 
v.to both the active elderly ar^ the dependent or 
frail elderly* 

A longstanding application of the technology 
has been in taking medical histories from the pa- 
tient in a hospital setting. Computer interview- 
ing and assessment have been usedfor taking var- 
ious types of medical histories, including genei^al ' 
medical histories (53), and thyroid histories (29)/ 
The technique has also been used with the elderly, 
employing a small digital computer, cathode-ray 
screen, and typewriter on which the patient re- 
sponds to questions that appear on the screen 
. (25). 

In a system now in use at the Beth IsraeJ Hos- 
pital ambulatory care center in Boston, a comput- 
er reviews ail of a patient's body systems and asks 
questions about past medical history, habits, fam* 
^ily history, and social history. Using branching 
logic, the computer interacts with the patient , 

Drug use by the elderly poses a particularly seri- 
ous problem for their health. (See Chaptet 5: Med- . 
ications and the Elderly.) Community pharmacists 
can actively aid older individuals— today's as well 
as tomorrow's— by means of TPhe "smart card," a 
magnetic-stripe plastic card dnrrfently used by 
merchants to verify a cardholder's credit status 
and by banks for cash-giving machines. The new 



smart card contains a microprocessor and mem- 
cry chip r Since the smart card has the ability to 
keep a journal of transactions, an individual could 
have all his prescription drugs encoded on his 
card by the pharmacist. Each card is program- 
mable, to help assur^aafety and confidentiality. 
The pharnittcist couloperiodically review the in- 
dividual's prescriptions and monitor for any num- 
ber of potential problems, such if^ drug inter- 
actions. ^ > . 

A computerized prescription system now in 
place Jn a large supermarkQjt/pharmacy chain in 
the metropolitan Washington area uses an exten- 
sive database of drug and personal information 
to retrieve information on file whenever a cus- 
tomer has a* prescription filled and to alert the 
pharr^acist to possible problems, such as 
teractions or harmful effects of a particu 
on allergies or medical conditions. (Patients may 
be seeing several doctors, who inadvertently 
write conflicting prescriptions) (75). 

Computers can also be used at home to iissist 
with care of the Elderly. The use of home com- 
puters to assist the health professional has been 
suggested for incorporation into the clinical prac- 
tice of mental health (1). Although many interac- 
tive, self-help, mental' hea|tK\progfams are not 
considered to be sciehtifiplly M^ed, quality pro- 
grams might be developeo^^by techniques of arti- 
ficial intelligence. For example, some aspects of 
the Kellogg' Foundatton-funded program, dis- 
cussed earlier are being adapied for home use by 
adolescents and their parents . Patients of family 
therapists and counselors qUrrently use interac- 
tive computer programs f^r personality assess- 
ment and mental health diagnosis and treatment 
programs in physician's offices. Some may be 
suited for use in the home." 

Computer -assisted mental health programsfor 
homcf use have both positive and negativf impli- 
cations fbr the mental health profession and its 
clients. Mental health software ^ograms may 
free professionals to concentrate on their most 
difficult and challenging problems (27^, but their 
extensive use might also limit thepareers of young 
mental health professionals (24rAlthough it is be- 
lieved that certain areas, 9^ch as stress manage- ^ 
ument, m^y be as effectively managed by computer 
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instructibn as by a therapist (l), there Is also con- 
cern that some programs may simply delay re- 
ajverv in some cases (76). 

The elderly, particularly the home-bound elderly, 
could profit from tlie availability and accessibility 
of computer-assisted mental health instruction. 
Home computer use could gi^eatly enhance their 
ability to obtain reliable assistance with psycho- 
logical problems and anxieties that are often over- 
looked and unti^ted. Effective computer-assisted 
instruction irPthe mental health field, as in all 
health fiel<i|^wirt require the guidance of profes- 
sionals in the development, use, and evaluat^n 
of self-help programs. 

Information technology can also assist health 
professionals with the care of the dependent 
eldei ly, who are a m^inority of the over-65 popula- 
tion, yet use a disproportionate amount of this 
age group's health services. Frail imRvidual/ 
would benefit from the availability of personal 
health software that combines diet, exercise, and 
stress monitoring. They could establish their own 
biochemical profiles to determine efficacy and 
safety of particular drugs for themselves (9), and 
develop diets appropriate for their health main- 
i^tenance. / 

Some members oTHjc older population have 
multiple chronic healtlh problems that require ex- 
')tensive care and treatment (70). Some 77 percent 
of the elderly have ahnui^l Medicare reimburse- 
ments of less than $500, but 8.8 percent have 
average Medicare pa^^jjlfents of more than $3,000 
(7). 

jppmputer -assisted health care that comple- 
ments pnofessional care may enable chronically 
ill people to remain in their homes when they 
wipn to do so. About 45 percent of the honinstitu- 
tion ilized elderly presently face limitations caused 
by-chronic aft^se. Although this proportion is 
not likely to change dramatically, the total num- 
ber of those limited by chronic disease is projected , 
to rise sharply as the over-65 population grows" 
fi om 2/>nillion in 1983 to 35 million in 2000. The 
oldest group of elderly— thoae over 75, who need 
tli^ most care— is growing even mojre rajy|]ly. In 
1965, 37 percent of Medicare's elderly enrollees 
were over 75; by 1981, this propc%^tibn had'risen 
to 41 percent (58). . ' 



A number of factors point to an increase in the 
pr(}portion of the chronically ill poplilation who 
may choose home care over institutional care in 
the future. An estimated 15 to 20 percent of to- 
day's institutionalized elderly could be living at 
home if home health^servlces were available and 
reimbursable. Such services are gradually becom- 
ing reimbursable through a number/of funding 
sources, such as Title XX of the^5<icial Security 
Act and Title III of the Older Am^ncans Act. Serv- 
ices are also becoming available as a result of the 
phenomenal growth in segments of the home 
health care industry. According to the National 
Homecaring Council, tlie number of homemaker/ 
home health aide service programs has grown 
from 300 in 1972 to more than 5,000 in 1984 (45). 

Moreover, advances in medical technology now 
allow services to be provided at home that once 
required an institutional setting (2). Reductions 
in size and complexity have made many machines 
portable. By the late 1980s, consumers ai^e ex- 
pected to spend at least half a billion dollars an- 
nually for electronic devices to be used in the 
h(^e for health monitoring and disease preven- 
tion (9). Use of these devices will be limited, how- 
ever, by the need for accurate diagnosis of illness, 
which requires training and knowledgis to irfter- 
pret th^ esults of the instrumentation (46); Tele- 
communication equipment connecting patients 
and health professionals will facilitate their in- 
teraction and enhance the quality of care. 

Increases in the su|>ply of U.S. physicians may 
counteraol^ the need for computer-assisted pro- 
fessional care, since one reason for sMCft>care i^ 
physicians' disintQ^^st in making hou^ caUls. Govr 
ernment estimates indicate an aggrej [ate ySurplus 
of physicians by 1990 that will pen ist/nto the 
21st century (71). Nonetheless, the s Wific serv- 
ices needed for the homelbound eidwjy may not 
be available. These projections ^^Wo point to a 
shortage of general psychiatrists^^. 1990 and a 
near balance 4n the numbers of family practition- 
ers and osteopathic general practitioners at that 
time. But the projections did not analyze geriat- 
rics, nor did they account for geographic varia- 
tion in physician-population t'atios. Thus, a surfeit 
of physicians would not ensure adequate num- 
bers to meet the special n^eds of either the elderly 
in general or the homebou^^elderly in;particular. 
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Among the healthMQformation surveys now , 
available at home is iKonjpuSerye/' which ^ives 
subscribers access to a medicSal "bulletin bogrd" - 
that includes listings of health professionals; and^ , 
affords physicians an opportunity to exchange-In- 
formation. Future applications of such technolo- 
gies to the needs of specific patienti); particularly 
homebound patients, are lijcely to be extensive. 
Instructions jon patient care can be programmed 
for use in the home by the patient or a family 
membei- when needed; which may enable home 
health agencies to reduce tlie number of home 
visits by nurses and Other health* professionals, 
Qne exciting application would redefine the term 
*'houso call" by connecting homebound patients 
with physicians' offices; physicians and other 
health professionals would then be able to make 
electronic houSe calls ^ • ' ^ 

Few of these efforts have been directed at the 
needs of the elderly; but research in such fields 
as l ehabilitative m^cine provide? insight into the 
potential for using information technology to give 
oldQr individuals special care. Adapting technol- 
ogies for the elderly can be extremely fjifficult 
because this population is so heterogeneous; and 
because the intVoductiOn of a technology into 
their lives must often be accompanied by an ed- 
ucational effort to convince the patient of its 
utility. ' ; 

An intei (tctive system qf medical monitoring be- 
tween the patient's home and the professionar^s- 
Office can be desigr^d in a variety of ways. For 
example, the computer periodically calls patients 
and prints out routine questions. If the response 
is abnormal; unusually sloW; or not given; the 
computer notifies the appropriatef. health profes- 
sional. ln a similar system, "Ltfeline/' which is now 
opei ational; the patient wears a lightweight trans 
mitter that is electronically link^ to a health care" 
institution 24 hours a day. To call for help, the 
user prejj^ses a button on the transmitter; sending 
an electix5»nic signal to the health care mstitution's 
computer. Thtf computer identifies the user > notes 
the time of the signal apd personnel ncibnitoring 
the system u^'e the inforniation-stored in the com- 
puter to determine if help 1^ needed. The system 
automatically sepd^ia signal to the computer if 
it is not reset twice each day. 



Other ^examples of medical technologies that can 
be conneeted tq cOmputerS; thereby assisting' 
health professionals with patieni care; include, 
analog signals from botli mechanitDal and electri- 
cal devices that can be converted to digital sij|{nals 
for transmission to health professional computers. 
If desired, the health professional can transmit 
information back tcj the patient or directly to the 
device. IF utitre niedical technologies may^perate 
digitally as do products cyrrently iriiise; such as 
watches and bathroom scales; tliereby eliminat- 
ing the need for conversion of signals fix)m analog 
to digital systems. J V ^ 

"Smart'; sensors— those incorporating mi^o- 
processors^urrently^ense and measure blood 
pressuji^; pulse rateS; body temperature; and elec- 
trical activity of the heart. Measurements of othfer 
physical functions have been developed for Use 
in rehabilitating handicapped patients; those that 
have the potential for computer-based process- 
ing may be applicable for monitoring the health 
status of ^segments of the older population. For 
example; a patient with ft spinal cprd injury .who 
has returned hom^ from the hospital can l>e woi^ 
itored for the nunpiber of times and length of time 
he or she is out of bed by means of a pressure- 
sensitive ribbofi switch located under the mattre^s^ 
and a strip chart recorder (30). A protocol for 
. computer-based monitoring^of such chronic prob- 
lems has been developed that would enable a phy- 
sician to monitor the patient's movements (54). 
Periodic measurements of the movements of a 
pdrtially b6d-bound efderly patient would assmt 
a physician in evaluating the patiehfS progress. 

Computer technology can enable hospital based 
approaches for managing chronic diseases to be 
expanded to the hpme. A study of cirrhotic am- 
bulatory pattmits foilod that they yyere able to 
sj^tematically measure and communicate medi- 
cally and behaviorally signifteant information (54). 
A health aide telephpned.the data to^ laboratory; 
whe^e they vverg entered Jnto a computer termi- 
nal and analy^. The method can be used with 
many chroniolill;:^ diseased pajients^ and helps in- 
volve them in assessing— and potentially manage 
ing— their chronic diseases. When adapted for di- 
rect linkage to a computer and utilized for an 
elderly popu]atioi|^ the rapid processing of data 
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provided by ambulatory patients- from their 
homes can promote continui|^ 0^ care*approach- 
ing that provided in hospitals. 

. ^ 'Various computer and communication techrlbl* 
. 6gies ciinrbe .used within the home setting for 
health purposes without inyolving .consultation 
^vvith health professionals. Computers that moni- 
^ tor such household functions as turning lights^ ' 
• fadios; and television? off and^on, and prdvide 
vyake-up service Jby voice syntliesizers that speak 
p^e-pi ogrammed messages (52) could be pro- 
grpmiped to remind elderly persons of medica- 
tion times ; instruct them on diet andhmedical cafe 
j[)ractice8, and remind them of physician |ind, 
other health professional visits. Devices c<^1d be 
programmed to tr<^ck medicinal intake and peri- 
odically dispense me^icines^ A bedside automated 
programmable dispensing machine hd^ been de- 
veloped for usein hospit als (>^ ha]iimav be adi\pt- 
able for use in Ihe L\on||||^^ . 

Acijess ta^^i^puteM^ah3i3ted ^ 
ihformamQn and catv ^ 

Informatio|| technology is *^pected ta^nhance 
the indepenoence of the older population,,includ-^ 
ing the home-bound elderl^^, but the extpnt tp 
which otder individuals will havfe access to tebm- 
puter^s^isted informattoixand care is conjectural. 
For example, their current level oj[ access to the 
type of information technology knpwn as irUep-r 

' site netvyorking is not known atpresertt. In inter- 
site networking; a home or of fioe 4'erminal and . 
moderil are connected td^^mainfranje by means^ 
of a telephone cy^ cable; tlje "Lifeline" system and 
arthritis self -care progrdih are two examples. - 
ATficT has conducted preliminary experiments in 
[providing health information Jn a home setting* 
. by networking homestto regional mainframes, but 
as is traditk)(gal in thQ private sector, information 
fs proprietary and the company has rpleiBised only 

' scanty information on the developwmpital process. 

The number of elderly \lho have access to ter- 
& minals or microcomputers in the home is^not . 
known/essentiaHy' beCause^he age .of individuals 
owning or having access to personal computers 
bis not been deter mioeB. Estimatel*of the pro- 
jected penetration of U?SLho)hies by cojiiputers « 
vary widely, A 1^83 study estimate?. that approx- 
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One type of home-based alarm system is 
directly linked with a central computer. 



imat^ly one-fourth of U.S. "households will have 
personal computers by the ^te 1980s, and a 1979 . 
• study hy the University of California estimates^ 
that at least half of the projected 97 million.' 
houseli^ds in the Unifed States will hav6 them 
%y the end of the decade (^). A ttaprd study ex-^ 
pects this proportion to exceed twflmirds^(8;39). 
OTA has calculated that by 1986 there be al- 
most S'ujillion personal computers used. in the 
h^Tie (62). Estimates df the currbnt number of 
luWifs computers in households also vary substan- 
tially. The Wall Street Journal estimates the num- 
her as 4.2 million, the InfoCorp at 5.5 million; and 
Future Computing and the Yankee Group, mar- 
ket research firms, estimate the number as ap- 
proximately 7.5 milli^ (39): 

Although prices for home computers have de- 
'Ojined steadily, a major cojjistraint to fheir access 
* by the ol^er population may be cost.^A 198:^ re- 
point on prices of porsohal computers found a 
range from several hundred to several thousand 
dollars \62)\ Hand -held computers sold for a few 
hundred dollars. Although they are dpficienl in 
a number of characteristics, such as size of display 
area, hand -held computers could 1^ designed trf 
Connect with other hardware devices and to be 
link^d^ over a phone line to'a^arger system in a 
physiei4n# office, clinic^ or^ commui^ty orga^ 
nization. . . • ^ 
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Prices for pe^onal computers of similar capa- 
^Uty are continuing to fall. Jt is currently pbssi- 
l)le to purchase a Commodore 64 with a disk drive ' 
at a discount store, for about $400; which is less 
than the price of most color television sets. A 
Home Teller" program initiated by the Madison 
National Bank in VVtishington, DC, offers, anln- 
stallment purchase plan for the Commodore 64; 
by maintaining a $1,000 interest-free balance and 
, paying $15 a month, a customer can access hip^ 
CSV her banking information and own the comput- 
' er In 36 months. The Chemical Bank in New York 
and California's BanK of America offer similar 
plans (4). As soon as the bailk customer receives 
the computer, it can be used for other purposes, 
including health purposes. 

.There is little consensus on future computer 
prices,. Software programs for personal comput- 
" ers continue to improve 4nd their prices to de- 
cline,, but whether this trend "continue is 
unclear. Perhi^s the greatest unknown at this 
time is the future prjpe of telecommunicatioji 
services. The price effects of- the breakup of 
AT&.T have yet to be determined. 

• Whatever tjie future costs of coniputers, sdfft- 
ware, and telecommi^nication services, some 
members of the elderly ^pulation will not find 
them affordable or attractiv^jsven for health pui;- 
poses. Although income leVels vary widely among 
those over 65, the elderly tend to be concentrated., 
at the lower end of thC/income distribution, as 
shown in table E-11 in appendix E. Nonetheless, 
income, as but one measurbiAent of monetary 
assets, does not indicate total financial. worth. 
Both^vings and committed expenditures will in- 
fluence the purchase of Information technology. 
Many members of the olderpopulation own their 
own homes and have either paid off their mort- 
gagesMOr are doing sdatjow interest rates. Their 
healt|^expend(tures, hoy^ver, are higher 'than , 
Ihos^ of any 'otheij^e^grdup . ' 

Many nieflibers m the elflctrly population will 
have access to software prqgfams in libraries of ^ 
commumty settings, and Xn^te who are still em- . 
■ployfed are Iit!ely to m\d computer^^ the WQ^fc^ 
place. Current estim^es by Internationa^ Data 
Corp. establish the ratio computer terminal? 
to office workers §t 1:5; tjy the end of the next 
decade the raitio is expected to be. 1:2. ' 



A lAa^r obstacle to accessing computer^ssisted 
instruction and care is the incompatibility of 
^ equipment. Software programs ar# usually writ- 
ten for specific microcomputers. The fact that 
they cannot ^ be transferred between 'different 
machines, a problem for users of all^^ges, is par- 
ticularly acutQ for those over because of lb© 
scarcity of programs iFor their use. 

Older individuals who hjave functional liirtita- 
tions have additional access prablem? in thijit tliey ^ 

* often find it difficult to use computers' desigm^d 
for the general public. More than 11 million vis- 
ually impaired Americans of all ages (most are 
over 55) find it difficult or impossible to read in- 
formation on conventional display screens (3). 
About half of all Americans wlio have hearing Ipss 
in one or both ears are over 55 and are, often 
unable to understand spoken messages on the ter- 
minal or from a <:omputer terminal; many can- 
not hear the "beeps" some^^omputer programs 
produce. Many older individuals whose mobilijy 

, isTestricted also find it difficult to reach the equip- 
ment or have trouble with keyboard control. 

Awareness of the need for special equipment 
for the handicapped has rAen significantly in re- 
cent' years (73L For the mosji^part, specialized 

' ^ equipment to ftiable handicapped individuals of 
all ages to use information technolojB|y lias not 
been^ produced fey mafss market manufacturers ^ 
because the demand for such technology has beeri 
difficult to demonstrate. Available demographics 
do not delineate the, true number of elderly indi- 
viduals with specialized needs because older peo* » 
pie with functional limitations are not accurately ' 
represented in the census or other stirveys. Many 

. of those who have limitations cannot respond to 

- surveys because Of their limitations— e.g., d^f- 
ness. Of greater iniportance is the complexity 6f 
payment arrangements for adaptive 'computer 
technologies. In almost all cases they have not 
been considered heahh devices by Medicare arid 
Medicaid. TJle availability of appropriate private / 
ins^jirjince^coverage depends on a number of fac-. 

^ tors, inclucfing employment *antf State laws. , 

* Until sp^ialized equipment has been man- 
ufactured bj^"thin" market manufacturers or has 
been custom-made, and Is not inexpensive (11). 
^. Advances in the field are so rapid, however, that • 
It is impossible to fprecast the size and configura- 
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tion of thi\ market in even the very near term. 
For example, only one company manuTactured . 
key guards in January 19^4. By April 1984, there 
were seven braVids of key guards on tHe market; 

SignificaVH developments in alleviating iHdjne of 
the problems of the functionally disabled a||^the 
, impi ovements in standardizing the connecljions 
between adaptive devices and commercially avail- 
able computers and in providing access to stand- 
ard software programs for those using assistive 
devices. • - . 

Whether it is Government's role to intel v^ne 
on behalltof those older persons who woyld ben- , 
efit f<^m the accessibility to health services that 
compjjter and telecomrnunication seiivices would 
afford is 'a matter of resource allocation/ At this - 
time of Federal financial constraints", Federal re- 
^ sources are jiot suffiqi^nj^ to provide all techr>ol- 
ogies tp alf people who tiefed them. Money^ that 
is applied^in pne area of teqhnology limits that 
available for other areas. Conversely, itis apprq- 
priate for the Governmcjpt to assist with provid- 
ing goods and s§;i^ices tl^t Ihe private sector can- 
not. Important coi)sideram)lris in making diH^isions 
concerning informatidn technology for fhe a^ed 
include: ' » ' 

1. the degree to which encouragii^g independ- * 
ent living for the elderly is a^priority of Fed; 
eral resource allocation policy,' % 

_ 2. the cost effectiveness of information technol? 
ogy. and "^^^ * , . 

. 3. the extent to which information technology 
\vill encourage independent living for the 
elderly. ' " ' 

Federal actiyitfes 

The level of Fecferal invol^ment with ma- 
tion technology and the 'nged has been minimal ^ 
The Natipn^ Institutj? on Aging (NIA) of the Na- 
tiqnal Institutes of Health (NIH) has spbnsored the 
development of informji.tion systems in itlirsing 
hpmes in its teaching nursing home program. 
OTA has been able to ideililify several project* that 



*A rv<:eiit O FA report provides^'a (nmppehetyive view of the Gov- 
er,iiment'a role in technology for the handicapped (63). 



the Federal Government may sponsor that direct- 
ly addi^ess the use of information technoTbgy by 
the elderly for health purposes. One project^ill 
in tl^e>planning stage, will investigate the use of 
miCMK:ompute^and computer games to imp!X)ve 
elderly peopleV mental and social interaction. It 
jmay be submitted tQ.NI A under the <3mall Busi- 
ness Innovation.Development Act (Public I^w 97- 
219), Under the same program, the NIA has re- 
ceived a number of proposals for automaticilifig 
dispensing systems that utilize compuler tech- 
nology. 

The use of informatidn technology would bo ap- 
[tropriatfe for other^programs for the elderly now 
under considei^ation. In planning for a national 
health promotion campaign for the aged, the Of- 
f icd^f Disease Prevention and Health Promotiort 
of tb* U S Public Health Service and the Admin- 
istration on Aging ai'e sponsorim^a project ^imed 
at idejntifying effective' ways to communicate 
health infornlfctiQn, par^ulrfrly on nutritlqu Jmd 
fitness, to old&r people^^eAiphasizing acitions that 
.promote health^ndjirevent disl^ase* A cuf^ei 
NIA grant and collect solicitation calls for grant ^ 
applicatidns Cor resei||^ prdjects^^^signed to 
identify speeific modifications of the social envi- ^ 
ronment/ including the jiome^ that may imf)rove 
th? health of ipiddle;aged'&nd older persons (67). 
Listed as a possible area of investigation is re-^ 
search pnii^hnological changes that can be in- 
troduced \i\V^ homes to maintain independent liv- 
ing for frail, older peopl^. In addition, a special 
^ant announcement soliciting proposals to dem" 
onstrate and evaluate the impact of covering pre- 
^ vention services in thaMedieare program was' 
'"pubHshed in the Federal Register on August 12> 
1983. Thfe annduncement calls for studies of Modi* 
'^car^ reimbursement for a package of prevention 
services, including health education/f^ls^motion ^ 
senf^s. ' , ' .^v,^^^ 

The Federal Government has been involved in,** 
yothef fields that^have relevance- tp information ^ ^ 
' fechnology for the elderly. For examplQi the' Gov-' 
ernment has played a rqle in'thQ Jl^^ devel* 
opmeni; and diffusion of infori^imm^ 
for the handicapped (03). A^t^fiil 1^ i^eci; in- - 
formation technology develCfJ^€t<^ip^ theHwndi- 
capped can in many cases jh^^^i^N^ ela^y . 
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The Federal Government has alao played a part- 
in infprmation technology for education in gen- 
eral and for special education (62). Some of the 



information technolo^ developed to instruct re- 
tarded children, huch as memory aids, cgulj^be 
adapted for use by the elderly. 



Research needs 



make the most effective use of informatibrt/ 
technologies (computers and communications 
technology) for the elderly-requires investigating 
areas that range from the physical sciences to the 
sfK^ial sciences. Current research needs include: 

• The^effectivtiness of self -cam/self -help, health 

• education and tl^especific techniques of HHA/ 
-^-JiRA, and honie raise in pix)moting and main- 
taining health and monitoring health care 
among the elderly. Computer assisted pro- 
grams in these aieas need Special attention 
^with respect to both development and eval^ 
nation. _^ 

V The economic implications of self-care and 
seU-help. 

• The abijity of various subgroup^ (by age, by 
general heajth status, and by disability) within 

. the elderly population to use computer a 
'telecommunications technology. , 
The deyelofftnent of new and adaptation of 
current computer an^ telecommunications ^ 

✓|.echnol^gjrfo the'' needs of particular sub- 
groups OTYhe older popiriation, according to 
age, general health status, and dis^bflity. 

Ipoil^usiotis 

A major consideration in formulating policies 
regarding information technology to be used by 
an elderljNpopulation is matching technologies to 
users. "Appropriate teehi^ogy"' is a clear need 




Methods of involving the elderly in the de- 
velopment and delivery of information tech- 
nology. V . 
Methods 6f encouraging the development 
and transfer of current and future copiputer 
and communications 'technology to the older 
population. Of particular importance are 
proper interactions between the public and 
private sector' to ensure equitable access of 
elderly persons to information technology, 
especially those with functional limitations. 
Methods of reducing financial barriers (wifVi- 
in Feasoiljible restraints) to the acquisition of 
appropriate information technology by the 
older population. 

The application of artificial intelligence to 
interactive computer programs. ^ - 
The evaluation of software prognmis for 
safety, effectiveness; and instructional strat^ 
(pgy (discu^ed further in ihe^Congifissicitial 
Issues ahd Options section at^the end of this 
clTftpter). ^ ^ _ , " ' 



in many cases. Also important are/the 7eacti6ns 
of soci^^and it« institutions to existing and future 
technOl^ca^ capabilities and its willingness to as- 
sume fy^ncial respon^ility for diffusion of var- 
iojisi^iwjblogies. * . ^ ^ 

As nfMlfpeeh stressed througholll'ftiisxhabter; 
""society has thOs far placed little, emphasis oi^ th^ 
research and development of information tech- 
nologtes specifiqaHly for use hy the elderly, either 
alone or in conjunction with health professionals. 
Th^ preceding li^t^of research n^eeds testifies t^ 
the absence of rigorous information. Interest in 



Hn a previous re|)ort, OTA Used the term "approprfete technol- 
ogy" to rafor to technology thdt ia developtN;)'or adapted in i^pAnae 
to the needs, desires, and capabiMfties of disabled people and ap- 
plied appropriately. The same concept of appropriate technology 
A used here to refer tp^appropriate tecKnology for elder^ people. 
It is also ixHrognixed, hflk'ever; that the elderly are^an extremely 
diverse groiipjhat Inckiiles many older individuals for whom there 
may be no need to adapt the technology used for the general pub- 
lic (63). 
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this area, \prich .has been lacking in the field of 
inforination'^cience, is now beginning to surface. 
Professiorials who work with the elderly have be- 
gun to realise the a^istance that inlbrmation teciv 
nolbgy can afford their clientele. Awareness of 
the potential of infornicllion technology in assist- 
ing witlf the heaUh pf the elderly population, anif 
c(K)peration among information scientists, geron- 
tologists, and othc^r pertinent specialists are both 
very rnuch in their infancy. . , 

The infoiTnation technology tliat is ayaila^le has 
been developed for other populatiohi?, such as the 
geneia^l public, the business community, health 
CAre organizations, or the handicapped. Much of 
it can be adapted to fit the needs,. desireg, and 
capabilities ^ghe elderly. Although it Is sparse, 
there is con^Mlig evidence that older people can 
benefit from usung computers. Indeed, many of 
loday's older inflividuals are completely comfort- 
able with the new technology:.- The elderly of the^ 
future will find computers muph "fuiendlier," in 
both a technological and a 80cja|^8CTise. 

Information techpolog^^lan t(gjped by those 
over 65 for health purposes in two major ways, ^ 
^One is computer-assisted health instruction. The 
use of conlputer-aSsisted health instruction for'^ 
i)ne [|opulatipn in general is new, and scant at- 
tention has been paid to developing programs for 
specific populations, such as the elderly. Although 
the market is growing, the number of software 
programs currently available is very small, and 
few have been evaluated. "The market is complex 
in terms of the vendors 6f such programs. Some 
programs are developecl an(j| distributed by for- 
profit firms v^^^ substantive knowledge of the 



subject matter or ability to procjuce a quality prod- 
uct may be questionable. Other programs are be- 
ing developed under the aegis of univei sity pro- 
grams and subsequently marketed. A minute 
pi oportion of such programs specifically Address 
the needs of thoSe over.Gv'J.' 

Information technology can also be used to as- 
sist health prc^fessionals in monitoring the care 
of older adults. Many available and emergiiSg tech- 
nologies can be adapted for interactive use by the 
elderly and health professionals.^ Yet there re- 
mains too little recognition of this potential use, 
either by manufacturers of the equipment or by ^ 
their distributors? 

Society is on the verge of applying concepts de- 
veloped in other areas to tixe needs of the elderly. 
The time is thus pro{)itio|^ for developing poli- 
cies that will make a signmcant contribution to 
the research, development, ancf diffusion of in- 
formation technology apprbprtate for us^b}l and 

- for older individuals. The appropriate utilization 
. of information technology by the elderly is^ not, 

^ hovyever, inevitable. A key consideration in for- 
mulating policies regarding' information tech- 
nology to be used by those over 6v^ is'society's 
commitment to the use of present and future 
techriological capabilities. Althcfugh it is an 
avowed goal of Federal policy to keep the elcjerly 
out of institutions am^ promote their independ- 
■ ence, there are substantitil costs involved in the 
research, development, and diffusion of informa- 
tion technology for the older U.S. population. 
These costs need to be evaluated against "help- 
ing the senior members of society gontinue as 
viable participants in^ its processes" (48). 



ongressional isaiieW and options 



fEgl: Should Congress assumjp mnjor re- 
^ sponsibility tpi^Hsnrlng the qjitallty 
of computer-aMlsted health Instruo 
tion for the" elderly? " 



These policy options are iii tended to assure the 
quality of comput^xissysted health pstructi^ fot 
the older. population. Jylftst pf the'lllterndtives d& 



not require new l^gislationiiGimise sufficient au- 
thority has already beeri wftttemfito law. Rather, 
desired actions could be stimulated by congres- 
*lSional interest or oyj^rsight. , 

The principal question to be addressed is the 
extfent to whi9h the JJederalXlovernment sliould 
be involved in activifles concernifift the quality of ' 
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computer-assisted health instructi9n f#r the elderly. 
The use of the technology for all age groups, and 
piirtlcularly tfie older population; is in a Very early 
stage pf developmenj. It is not yet a viable means 
of promoting/ maintaining; or monitoring the 
health of the older populalton. But twgheficial 
health'i;elated software programs for this popula- 
tion can be forthcoming if adequately fostered. 
Because of the possible physical and financial vul- 
nerability of those over 65, the quality and cred- 
ibility of the content of health-related softu^are 
programs for this agelgnoup require attention. 

The Government's role could depend on the 
types of computer -assisted health programs for 
the elderft which ^ary along a nymber of param- 
etersn Of plirticular relevance for the quality issUe 
are the specificity and uniqueness of a program^ 
content. Quality an4 accuracy of information are 
necessary to all computer-assisted health eduCa- 
lion, including ^peral instructions on broad sub- 
jects; such as good health habits ;. the nutritional 
value of foods, and HHAs/HRAs. Quality assumes 
still greater signUit^nce in software progranis that 
instruct indivicuials on m^aging specirtq health 
conditions with couns^thig; drugS; or medical de- 
vices. Quality is also an essential compionent ,of 
an individualized software program that Instructs 
a person on the care of his or hqp particular med- 
ical problem. 6ecau3e; however, such programs * 
usually require continuous consultations vyith^and 
revisions ^y a health professional; some aspects 
of quality control are informally in place. 

Ciptions: '^^ ^ 

/ . i : The private sector could assume responsibility for 
the quality of thdk:onterH of health instructional 
software for the elderly. 

Although comp\)ter-aBsisted health instruction 
is not a new technology; there is as yet no for- 
mal mfechanism in the private sector to oversee 
the safety and effectiveness of the content of soft- 
ware program3. Computer-assisted health instruc- 
tion has bben used for a number ofy^ars for the 
education of health professionjls. In the early 
}f970s a number of software programs fbr-the 
general public appeared on the^niarket, buf most 
were of poor quality and did not achieve com- 
.mercial success. Interest in»the t^|||^nology has 




resurfaced with the diffusion of microcomputers 
into clinicS; offlceS; schools, community centers, 
^and homes. It is conceivable that; If left undis- 
turbed; market forces might eventually eliminate 
quality -deficient healtti insU^uctional software pro- 
grams. But today's potential market for computer- 
assisted instruction is large and pooriy informe 
The rapid diffusion of the microcompu 
throughout society has given niillions of peq^lC; 
including ^Ider people; access to computer- . 
assisted health instruction that did not exist 10 
or 15 years ag8^ As the tiumber of people with 
access to computers soars in the future; the num- 
ber of users who lack the Expertise to properly 
evaluate the content of instructional programs 
^ will also rise. 

^Government involvement in generalized de- 
scriptive programs that do hot differ from pub- 
lished materials would be hard to justify because 
of the^protectiop afforded publications by the 
First Amendment. But reputable developers of 

. computer ^ssist^-heaUh instructional material at- 
tempt to produce programs that^o not mimic 
published matter. The nature of the computer al- 
lows for an interactive exchange between the user 
and the program, which is rarely possible be- 
tween the reader anti a book or other publica- 
tion. Proficient software d^elopers thus attempt 

. to ini^oke activ6^usaiM in construct- 

ing their software^ fjrej^rams . Whether .the Gov- 
ernment can assigtne a role with respect to the 
quality.orinteractive instnictional software pro- 

' grapis has not been determined. 

A seribus issue arises about aetions to be taken ' 
in cases where incorrect or inexact information 
is used in software programs that instruct indi-^ 
viduajs how to manage mental health problems 
and how to use drugs or iHedical devices^o man- 
age medical conditions. Such ihformation^jmay ad- 1 
versftly affect the health status of the uj|r. Be- 
cause of its general role of protector of theT>ublic 
ana its specific role^of user o^|n|j|pbybr/^prtli^th 
. technology; the Goyernml^J:i8^bncerned* WiHi 
issues of safety and effectivl^ifls."And the Gover- 
ment has found it necessai?j!rto assure the safety 
and effectiveness of healtti technologiies, such as 
drugs-and medical devlces^^n Whiclf the life or 
death of the yser^may depend. 
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1.2: Congivss'could eij^jf^rage Federalinvolvenwnt 
- in validating the quality of the content of health 
imtmctional softwaf^ for thaolder population. 

i . 2. a : Congi-Gss could require that the Food and Ding 
'kdininistration (FDA) regulate the safety and 
fectiveness^ of the content of all health instnic- 
tional software for the elderly. 

The FDA is currently responsible for regulat- 
ing the safety and effectiveness of all new drugs * 
and certain medical devices before they are mar- 
keted. There is also legal precedent for the FDA 
to classify certain types of software as medical 
* deuces (34). Although manufacturers of medical 
devices are required by law to conduct tests of 
safety and effectiveness using FDA guidelines, the 
definition of effectiveness employed by FDAVias 
limited utility for evaluating the health effects of 
medical devices under general conditions of use. 
On the ohe hand, FJDA considers a device to be 
effective when, on the basis of well-controHed in- 
vestigations or other valid scientific evidenie, the 
device is shown to have theWfect claimed by th0if 
manufacturers under the specified conditions of 
use (21 U.S.C. §260(c)(3». On the other hand, the , 
Health Care Financing Administration (HCFA) 
judges the effecti\?1^nes8 of a medical device in 
terms of its: ability to improve health. Thus spme 
deviqes approved by FDA fon-marketlni^ purposes 
are not covered by HCFA for payment under 
Mediqare or Medicaid (79). % *\ ^ 

The FDA does not havd^a policy governing the 
re|(ulation of software uaed in computer^ssisted ^ 
health instructional programs, hut the FDA Task 
Group on Computers and Associated Software as . 
M()dical Devices is studying the issue (31). The 
problem is determining which types of programs - 
can be considered medical devices. Pceliminary 
decisions are |hat information n)anagement Sys- 
tems and progri|jms that merely transfer infor- 
mation, suqh as databasee, are npt niedical devices 
and thus not subject tp FDA regulation. Software 
that describes self-testing,, cli^ignosis, or treatment, 
may be considered to be a fhedibal device except 
in cases where the softwari' merely topies in- 
structions, i.e., serves as an "autom^[^"book. If 
the content has'been manipulatejiiilPRny way and 
concerfts diagnosis or treatm^mt^ current think- 
ing holds that* the software may be considered 
a medical device. 



l,2,b: Congi^ss could ^charge another established gov- 
ernmental body, or create another governmen- 
tal bqj^y, with responsibility for i^egulating tlie 
safety ^nd effectiveness of the content of soft- 
ware for health instructional material not con- 
ceiniim drugs ojr medical devices^for the elderly 
or for all health instructional software. 

There i^ no Federal agency, including the FDA, 
specifically charged with evaluating surgical and 
medical procedures, including therapeutic; coun- 
seling, before such sefvicps are performed. The 
quality of the service is governed by the govern- 
mental licensure and professional certincation of 
the providers of th? service, and the professional 
accreditation of the providers' educational facil- 
ities. Medicare coverage also serves as a minor 
control of the safety and efficacy of surgical and 
medical procedures as well as drugs and devices 
used for the eldferly (61). HCFA reqllfres a deter- 
mination-^ coverage decision— of the safety and 
efficacy of technologies before it will reimburse, 
providers for their use with l^edicare-^ benefi- 
ciaries. - . ' 

jThe FDA does not currentl^have the expertise 
to regulate medical products onier than drugs and 
devices. However, as noted previously, the ^ency 
is considering the issue of regulating instruCTibnal^ 
software. The staff could be expanded to include 
professionals who have the requisite expertise, 
or professionals from other agencies who have 
content knowledge could be consulted. Creating 

Erate body for thig onct purpose runs counter 
T^t administrative philosophy and oper- 



1.3* Congi^ss could stimulate the development ^ of- 
standards for assessing th&'s^ety and effective- 
^ hfess of cont^nt^yf softwaiv for computer^ssisted 
' , health instruction programs for the older popula- 
„ r/oH., (ThiS option is independent of options - hi 
. find 12). ^ . - ^ . 

J^pgnized fprmal sl^andards for usdlf^ cyalur 
ating the science b^dp oi: tt^instructlopiri strat- 
l^^embedded^ in computfeiVssisted liealth in- 
structionai programs for elderly have ftoi 
been developed by either the pubik: or the pri- 
vate sector. TJie director of the Olirce of Disease 
Prevention and Health P^x)motion has decried the 
C lack of a science b^ase and evaluation of the soft- 
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ware used for health e(liication programs (44). He 
notfes that "m<)ny progyams have been. W^iofen by' ' 
persons with inadequate background in health or 
health educatioij, and are' not being propferJy re- 
viewed." Moreover; the quality of th6 instructional 
notebooks of.computer-assisted health programs 
for the older person has received little attention. 
Etecailse the way in which information is pre- 
sented affects the use of the information, a pro- 
gram nee^s logic and completeness. The task is 
timely and cdstly. Although there is a need to ad^' 
dress the problems associated with the develop^ 
ment of health instructional software}, the field 
is too 'new to have crpated voluntary standards 
to cope with such rapid technological change.® 

At thq present time th^re is marginal activity 
among members of the academic community in 
e8tat)lishing standards to evaluate the quality of 
healt)i Instructional software (14,32). As has been 
notfd, the FDA is classifying types of software as 
io therr standing as medical devices. At the ^ame ^ 
time, the FDA is developing stimdards for assess-^ 
ing those software prdgr^ms that jare cjassified 
as mbdical devices. However, the standards to be 
used by the FDA in futurq evaluations are ex- 
ported to be limited to assessment of \he algo-^^ 
rithm, or computing method, used in structure 
ing the so||(ware program and in implementing 
the program. If an algorithm relies oft variou^ 
tests of predictive dfecuracy, including both sen^ ^ 
rfitivity and specificity, the program should per*^-^-^ 
form satisfactorily. However, as a 198J report by 
the General Accounting Office (GAO) points out, 
assessment of an algorithm' does not al;^ays as- 
sure that the science content of a software pro- 
gram is accurate. GAO noted a number of cases I 
in which FDA had evaluated a software pfogram' 
and the medical devices were defective because 
the software program used by the manufactuf ep v 
in the medical device was baSed dftr calcplatfons 
imacceptable \o the scientific comjfftjnity (59). , ^ 

' E^;^en if the FDA werfe to ex^y^if^ and modif)< ils ^ . 
evaluation methodology, ^heJFpA process for de^ 
veloping standards ha^ipipven" vei^|5umbelli|pfie. <^ 



•Volunliiry staiulartls .ire gonorally establlfthed b^^ jU iyate sector 
lxKlio5 and ai^ available for iisO by any^ribn oi^ organization, pri^ i 
vate or governmental (OMB Circular'A l 19, r^\i»od, Oct. 2^; t9ft2), k 



For example/no mJfc^atory performance stand- 
ards have 6een developed for Class II medical 
devices since Congress passed the Medical Device 
Amendments of 1976. Indeed, the 1981 GAO re- 
port^notes the need to develop alternatives to 
Ft)A's performance standards so that assurapce 
can be given within a reasonable period of time 
that the software of medical devices in general 
operates as expected. 

Neither current ,nor proposed FDA activities 
preclude the development and use of standards 
by the private gector, which has initiated many 
standards in the health field. Voluntary standards 
can be used in various ways. In some cases, volun- 
tary standards are used solely by their developers. 
Usually an industry, to guide the development of 
its products and services. Ih other cases, they 
have formed the basis of govi^rnmental standai ds; 
e.g., accreditation standards bf the Joint Commis- 
sion on the Accreditation of Hospitals (JCAH) are 
the basis for N^ec^are's conditions for hospital 
participation -in'the program. JCAH's accredita- 
tiofh''^t«iciai'ds are also used by the private sec- 
tor to assure tlie quality of hospital care. 

Many professional groups and private enter- 
prises are involved in the research and develop- 
iVient of softwar^rograms for healtli instruction 
purposes, and their number is growing'. There 
is, however, insufficient official communication 
among the oi^ganizations, and ndfone type of orga- 
nization has taken the lead in developing volun- 
tary standards for usq in evaluating the quality 
of the feontent of health instructional software, 

Oni way in which Congress could encoyi^ge 
the process of deve^ping criteria for u*% in 
evaluating health instructional materials for4lv 
elderly is to encourage the convenijpg ofXC^rt- 
ferefice or workshop^on the problem. Participants^ 
GOuld irepresMl all iirteresrted parties /including 
manuf^f^tui^ws;!^ and software, soft-* 

vvare |jg;^(raminers, regewchers in compute^ slci- 
ence and eiSucatfUn; heafth profQ^ionals>;^e^u- 
•^tors, coYisumers/ancT relevant Gojtetpment bod- 
ies. The conference jvould fltustratercongr^ssionkl 
recognition of the npedfor evaluation stand&rds, 
Initiat^ asj^rbcess fp4^eir de^^el^pipanJ^'and-^J^^ 
cilijate the ci^^ration pf those, withliexpertisen^ 
their formulation. < j ^ m / V 
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Introduction 



Long-term care for the elderly inclil^des a vari- 
. Qty of health and social Servicy provided fop in- 
dividuals who need assistance because of physi- 
cal or mental disability. The increasifig number 
of elderly persons Jn pur society, particularly 
those over 85' who m6st frequently need long- 
term care, i? expected to intensify the demand 
Jor se^^vfces and place additional strain on agen- 
cies, delivery systems, and funding programs. 
This chapter examines l^ederal concerns in long- 
term care, the needs of the disabled elderly, ami 
technologies ilppropriate for addressing those 
^ needs and improving services and service deliv- 
ery. These technologies include: ^ 

• assessment technologies to idertfify functional 
impairments and facilitate matching of the in- 
dividual with long-term care services; ' 

• technologies, to maintain or increase inde- 
pendent functioning, including assistive de- 
vices and rehaMIitation services; . . 

' ^ technologies' to assist formal and informal 
" caregivers; and 
service delivery systems to imjv^ove access 
to appropriate long-term care^ 

Discussion focuses on problems that impede tlie 
use of available technologies and lirnit the devel- 
opment of new technologies'* ' 



What is long-term care?. 

. Although there is no^single accepted definition 
of long-tenn care, it is g^iwally agreed that the 
gbal of long-term care is ttnnaintgin or impr9ve 
the ability of the individual to function as inde- 
pendently as possible and that services will be 
neqiled over a prolonged period, even if they are 
only needed iritermittently. Medical care is seen 
as an essential component of long-term care, but 
'^a vaijety of-ottier servlceflTare also considered im- 
portant <44). 



Long term care is generally cajncerned with 
functional impairments, ^uch as limitations in the. 
individual's ability to move around independently; 
to feed, dress,, or bathe himself; or to perform 
housekeeping functions such as shopping, cook- 
ing, or cleaning. While acute* cans' is most often 
directed toward treating or curing disease, long- ' 
term care is generally directed towiTrd compeji- 
sating for functional impairment and maintain- ' 
ing or improving the functional capacity .of the 
individual. 

Jri the past, . definitions of long-term care ha\MB ^ 
often encompassed only services provided in irr- * 
sfitutional settings such as' nursing homes and 
exte«ded-care facilities, but" most recent defini- 
tions include a broadei- range of services that may 
be provided in an institution or in the home* or 
. the tpmrnunity (68,109). The^ollo wing definition, 
developed for the IpSl White House C<jnfereripe * 
on Agijig, emphasizes the broad range'of serv- 
ices and the kinds of individuals ^eiwed: . • 



Long-term care represents a ranji^e of services 
that addi'Oss the health, social, and personal care 
needs of individuals tvho, for one reason or another. 
Have never developed or have Ibst the capacity 
for self -care. Services may be conlinMOUs or in- 
termittent, but it U generally presumed that they 
will^be delivei-ed for the 'long-tei'm," that is, in- - 
definitely , to individuals who bave demonstratetl 
need usually measured by som< index of func- 
tional incapacity (130). 
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Althoiioijbng-term care services are ite^ded by 
some dUffiled individuals^ alf ages, this chapter 
addresses only the lohg^ernFcare hee|is of the » 
elderly. ' » > 

The need for long-tcj^m care : 

Estimate^ oR|:he number of eld6r|j|inflh^idual$ 
who need long4erm care services depend oi 
definition of Iqng-term care that is used^in 
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kinds ol iiii|)airnuMits thai are s(mmi locrt^aU^ a 
nov.i\ Icjr loug-lonn rare. About 7 percent of in- 
dividuals t)5 to 74 and more than 40 per(:(MH of 
those ()v(*r 85 liavo functional impaiiMiients'thal 
may indicatt^ a ucvxl fov long-t(u iil care. Many of 
lh(\se individuals are not using formal long-term 
care ser\*i(:es: some receive assu<Tance infoi mally 
from family or friends; oth(;| S live in communi- 
li(\s that lack the foi nial ser vices the^y newlJKonie 
eldeVly individuals cannot pay for .serviced and 
ai not eligible foi those pi ovided by govenimenl 
programs. OtluM^s ai e not aware of available sel v- 
icos or simply |)r(^fer not to use formal Icing-term ^ 
care services. 

At present there ai e tiJ[most 1.3 million ckjei ly 
individuals in pur sing homes at any one time. 
Anolher^ 1S0,00() to 200,0()() elderly individuals 
are residents of board an4 care facilities (88); and 
many eldei ly per sons ai e i ecqiving one or nt()re 
lopg-term care services in their' homes or im- 
munities.^ Adult day car e facilities; hospice pi o- 
gr ams, and congr egate housing facilities also pvO'l 
vide k)ng-term car e ser vices in some communities. 

The n(?ed for formal long-term car e services is 
ex|)ect(^d to increase dramatically in the futur e 
as a result of lapid growth in the number of 
elderly individuals in the population (see ch. 2). 
One researcher' has estimated that the number 
of elderiy individuals in nursing homes will rise' 
by moi e than 30 pejxent by the year 2000 (29); 
^ (Xjuiiing construction of up to 10;000 new nurs- 
ing homes. Demand for other long-term care fa- 
cilities and seji vices can be'expected to incr<?ase 
proportionately. Factors that would alter these 
Iirojjjctiona <ire changefS in the prevalence of 
chronic ^isease and functional impairment among 
the eldpi ly and in^the ability and willingness of 
family and fr rends to provide long-ter m car e serv- 
ices infoi^nrally. 

Over the past 50 yeai S; advances in public 
sanitation; hygiene; and'rnedical care have lowered 
rnoinality from infedtidus diseases; and individuals 
who might have died ear lier of these causes now 
live long enough to develop functional impair- 

»ln 1080, ahoiit 890,000 elderly individuals received home riealth 
care services funded hy Medicare, find about 140,000 elderly In- 
dividuals n^:eiv(xl Mtniicaid fu;ided rioine care sciTices (126). i riere 
ai e no reliable estimates of trie numlMjr of elderly individuals who 
paid privately for home earn services. 



nuMils reflated lo chronic di.'jeases, M(Mli(Ml n^eal- 
meni has also loweredjirortality h om h(Mr( at- 
lagk^, sirokes, and some canc(M s, l)nt (luVe Ls 
currently ik) evidence that th(^ onset of chronica 
disease and functional impaii nienl has IxM^n posl- 
I)onod (98). Fntni e inedicaUidvances ll\al khIucc 
mortality for (he elderly may result in gi (^aler 
numbers of elderly individuals witli chi oni^ (IIst 
(?ases that K^ad lo functional impairment (81), thus 
increasing*! he need f6r long-term carc^. Yel mcnl- 
ical research focused specifically on the chronic 
.( onditions that cause functional impaii mcnt could 
result in methods of treatment or pi evention that 
^ would significantly decrease the numbc^i: of el- 
deiJIy individifJtIs iK^eding long-term care (29,81). 

r 

Changes in regulations for government pro- 
grams that fund acut(^ care services can also af- 
feet duiiiand foi^ Ipng-term care. Foi^ example, re- 
cent changes in Medicate reimbui sement for 
hospital cat e are increasing the demand for loqg- 
tei m care services. The prospective reimbui se- 
ment systejn based on diagnosis-related gi\)ups 
(DR(;s) instituted October 1, 1983, has created in- 
(^entrv(^s for early discharge of hospital patient^. 
Many elderly individuals who are discharged 
earlier from Tiospitals need continuing convales- 
cent care in nursing homes or in the community. 
Technologies that have been available primarily 
. in hospitals are also needed in alternative settings 
in the community to care for these individuals. 

Giyvernmcnt irivo^vemtjnt in 
long- term care " t 

f un ent government involvement in long-term 
carb includes funding and regulation of many 
long-term care sein^ices tlirough Federal programs 
{>uch as Medicare, Atedicaid, Supplemental Secu- 
rity Income (SSI), the Title XX Block Grant, Title 
' III of the Older Americans Act, and services pro- 
vided through the Veterans Administration (VA). 
frhese programs are described in the technical 
memorandum at the conclusion of' this chapter.) 
State and local governments particip<Ye in fund- 
ing and regulation of services provided through 
these Federal programs and alsoTund andj regu- 
late some long-term care services of tjtieir own. 
Public spending for Federal programs providing 
long-term care services in fiscal yeaf^ 1980 is sum- 
marized in table \Z, 
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Table 12.— Public Expenditures on Long-Term Care Service by Proijram^ Fiscal Year 1980» 

V 1. \ . _i : . : 

Total reported . 1 ^ Pe rcentage distribution by program^ 

^ ^expendlJji^^SMn U S Title III ; Supplernbntal ' • 

(thousands of Older Americans • Security n • Veterans 

^^.'^^.^.P.^I^Hy. dollars) Medicaid Medic are ' ^^Act * ' y ^ Income Title XX .Administration*^ 

Total.. . $13,454,224.2^ 76.3% 6.9% .'^'^ 5.2% ~ 2,7% ^ 5.4%~ ,J.5% 

^ llyVsing home 8.586,006 0 92/8 S G** • *i __ _ 

^ ' Board apd care 505,991.^ - _ 73^ '^ qo 22 9 

' Adult day care ... '20,585.9 3.3 - - - 96 7 

Home health 775.383.3 18.2 80 8^ ^ - - - ' - ' 10 ' 

Personal carp and 

housekeeper chore ^ 667.602*4 ^ 32.6 - 6.3 , - 61.1* ^ 

Community ^ . / 462.147.2 ^ - - y. 45.2^ - 54. S'^ 

•Lous than 005 percent. \y*v^* ■ ^ ^ " 

•These programs serve Indivlc^aiscY al) agea, not only the elderly. "* 

^Each of these programs is descrit>ed In- the technical memorandum at the conclusion of the chapter * 

^ExpendltuiVa for fiscal year 1979. . ^ . * \ 

This column does nol total because some services that are not discussed In thl\ chapter and services for retarded adults are notNnnludod. 
'Expendlturea for calendar year 1979. 

^Nuraing home ombudsman aervlces— $3,789.0 thousand, . 
OReaidentlal care and treatment services. ^ . f 

OExpendIt urea for calendar year I9e0. ' ( ' 

'includes aervicea reporled under the following categories: homemaker, chore, and home mlinagement.' 
Jincludes access, community (other than legal), and in-faclllty services. 

*^lncludes services reported underi^ following categories: special t^rvlces for the blind, education Aiui training, transportation, health related, specla^servloeff for 
the disabled, other. soClallzi^tlon, transitional case management, protective services for adults, placement, houslrtg, improvement, counsaling, recreational, diagnosis 
and evaluation, and emergency 

SOURCE: Cohen. 1963 (25). 

Rising public expenditures for long-term care • appropriate matching of the needs of the in- 
' .services are a major concern of government at dividual and the services provided; « 
idi I'evels. Public spending for long-term care has • provision of -services in the least restrictive 
|||(:reased sharply over the past 20 years and is - setting; and 
expected to conti*1ue growing as a result of in- • quality of available services. " 
ci eases -in the nuniber of elderly persons, expan-' 
' • .««oii of services, and escalating health care costs. . ^^overnment qoncern for controllirig public ex- 
For .example, more than 6ne-third of all Medic- penditures in by term care appears to conflict 
• aid expenditures are now forTiursing home care • governmenrefforts to assure access to ap- 
Despite Federal and State efforts to contain costs, Propnate long-term care services (81). Increased 
(expenditures for nursing home care continue to ""^^^^ technolo^ can address both concerns. Bio- 
grow (1 19). threatening the capacity of the Med- medical research on chi qnic disease and rehabil- 
icaid program to provide other benefits for indi- technologies that help to maintain or iiti- 
gent elderly and nonelderly recipients . P'^T ^^^^Pen^ent functioning may decrease the 

-V . need for long-term care, thus limiting costs and 

In addition to rising costs, anTHher major gov- improving quality of life for the elderly. Assess- 

ei nmental concern in long-t^rm care is the avail- menl. technology^nd technologies to assist care- 

^ ability of afJpropriate services for the disabled givers and improve ihe service delivery system 

elderly. Although there is currently no compre- can lead to more appudpriate treatment and more • 

hensive Federal policy on long-term care, the pi'o- efficient use ^of available resources . ' , ' 

grams cited earlier reflect government Intent to • 

provide for som^ of the long-t6rm care needs of , ' 

the elderly. ReleX^nt public policy issues include: Tetthnology and long-term caiTjb 

, • availability of long-term care^ervices in local Technology has traditionally been gpven very 

communities; _ little emphasis in long-term care. The importance 

• access to these services, including informa- pf functional impairments in causing the need for 

lion and referral, qnd funding; long-term care has befen cited repeatedly in.re- 
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soai^i^h rj^porls and govoi nnumt publications; but 
the 1 olo of t(*r.hnology in coniponsaflng for func- 
tionaJ iinpairnuMits has re(;eiv()d lelatM^Iy Uttlo 
attention. Assess'pitint toclinologios to identify 
functional impair^iients have not l>een widely 
used outside revSeairh and demonstration projects 
and specialized geriatric assessment centers. 
Long-term care pmviders, including riursing 
lft)nios and informal caregivers sucKas faipily and 
friends, have not generally used available tech- 
nologies to f^jeilitale earegiying and improve 
(luality of cai e.- 



Some specific reasons for the la( k of emphasis 
^n the*5ip technologies ar e discussed latei^ in this 
chaptflr. One common factor that limits the use 
of these technologies is the overrichng^lMiiphasis 
on medical care ahd skilled nursing ca^c in \\\\}. 
Fedenil programs that fund long-term ^iare serv- 
J^^og. By defining nee^in terms of medical and 
skilled nursing care, these programs tend to ob- 
scure other needS; including the need fof tech- 
nologies to identify and comfXMisale for functional 
impairments and assist caregivers and the need 
for alternative forms of care'. 



The influence of Federal funding mechanisms 
on the long-term Care system \ 



At present Medicare and Mq^iCaid pay almost 
half the total cost of nursing home care in this, 
coun.try, and more than half of all nursing home 
pati(Mns cU e paid for in part by these public pro- 
grams." It is estimated that Medicare and Medic- 
aid also pay foi* more^than half of all home care 
in this e(iuntry^ (94). As a result. Medicare and 
Medicaid i^ulatioris that define eligibility for 
services ai|p:t a very large proportion of those 
receiving long-terih care. 

In addition to defining eligibility requirements; 
Modicaj:e^and Medicaid regulations define' the 
kinds of services Covered, the kinds of agencies 
certified to provide reimbursed sei^ices, and min- 
imum .standards for the number and qualifica- 
tions of personnel employed by these agencies. 
State governments can add to Federal require- 
m(?nts, and some agencies provide services and 
staffing'above Medicare and Medicaid guidelines, 
but Hiecause cost conta^iment is a constant con- 
cern, rnaiw agencies limit their services and staff- 
ing to Me(0ic4re and Medicaid requirements. Even 
individuals who pay privately for long-term care 
ser\'ices may be affected by Medicare and Med- 
icaid regulations because the agencies that pro- 



Hi«an^ I97(j data, ihe (ioneral Accounting Office estimated thai 
5'l |H»rr<MU of oldorly nursing lioine residents were receiving some 
Mmlioaid 8up|>ort (1 191; other data indicate that the figure may ho 
as high as 7r> jMuroot (134). 



vide services to them are often structured and 
.staffed to meet these i equirements.^ 

Medicare and Medicaid were' enactecV in 1965 
primarily to provide medical care for the elderly 
imd the poor, with emphasy> on acute care in the 
hospital and the physician's office. Medicare cov * 
erage for nursing home care wa^ designed to pro- 
vide skilled nursing care immediately following 
hospitalization. Medicaid coverage for long-term 
cat e was intended to assure adequate health care 
V services for low -income persons but not to pro- 
vide supportive or custodial care. 

Since their inception, both programs have been 
stretched to provide some services that are nOt 
ni^dically related, bvit the emj^hasis remains on 
medical care. Eligjibility for Medicare-fujrided nurs- 
ing home care depends primarily on njedical diag- 
nosis and the heed for skilled nursing care, and 
Medicare-funded home care services are health- 
related services authorized by a physician. Eligi- 
bility for most nursing home and horrle care serv- 
ices funded by Medicaid depends on medical con- 
dition. 

'Although some facilities, agencies, and providers do not provide , 
services for any Medicare or Medicaid reimbursed patients and so 
ai^ not affected by Medicare and Medicaid regulations, ntost facil* 
itidis serve /both Medicare or Medicaid patients and individuals who 
pay private^for iheii/Care. In these agencies, the services and staff 
available to private'j>ay })atient6 are often deyirinined indirectly by 
Medicare and Me<licaicl^regtjlaiions. 



ERIC 



r 



195 



Ch 7-'Technoiogies, Functional Impairment, and Long Term Care * 189 



l\v{ ii\\sv MviUciWC and MtHlii^aid luiul such a 
large* |)r()|K)rli()ii ol long-lenu awr. s(*rvi(M\s, llu* 
(Mn|j1^asis oi^ iiKulical diagnosis and ni(uli(wd Ire^al- 
TikmU ii^ [Ucsv progiYinis KMids U) i\of\nc [he kinds 
•oi iong hu'in ('ai^(* ikmuIs tliat ar(^ vcvo^\\\'mh\ and 
\\\v s(M'vi('(\s and Itu'linologitvs dial ai o aveiilablo: * 
.PlWsii'ian s(*rviC(\s and prevsci il)od mrdical ti (*al- 
iiUMil iw r ohviously very important lor ini|)aii'0(l 
(»l(l<M'ly iixlividuals, and accurate medical diagno- 
sis is (\ss(»nlial loi' planning medical aiui non- 
medical care, but (n aluation of appro|)riat(^ lec.li^' 
n()logi(\s lor this population rtujuii es rec()gnitioi\ 
ol ncuuis h)V both nKulical and nonmedical foi ins 
ol car(V rh(* following examples illustrate how th(v 
(Mnphasis on medical and skilhnl nursing care in 
Fecleral funding |)rogi*ams can lead to inappro- 
|)riale Irevdmc^nt and distort data on the need forj 
long-l(M'm (-aie. 






^^1ally lon^ li»rni ( art! ageMunes havo bwin ci nalnd &'u\cv MihWciwv. 
iu\i\ \{riUvi\u\ ranu' iiilo.pfiert niuJ haw (icfsigiied IIhmi* progi ains 
^^\o srrw MiHUciUv and Mndicaici patients and ceinfonn to rele^vant 
l edcMal I pgiilations 



\Siii'V'(!ys based on a iwiow of patimit m:onls caniwt pick up ihoMi 
instaiiras ol inappi opi iate Imtlnunit because patient r(»coixis must 
be written to show thai tbe patient neetied services thalh^re reiin ' 
burnable under Medirai e and Medicaid, or payment willtlrdenieil. 
Only an indt^pendent asses.snient of patient needs could provide ac- 
<:iirat(^ data. 



Fuhctioii^iLJmpairinerit and the need 
for lAng-term care : 



" Despite the emphasis on medical diagn^)sis and 
medici\l care in the existing long-term care sys- 
tem, virtually all research on the Iojng4erm care 
nenuis of tlu^ elderly shows that medical diagno- 
sis is lisitallv not a g(X)d pi^edictor of the need foi^ 
s(MTi(M\s. Individuals with the Same diagnojJis vary 
gr(*atly in their need for long-term care. For ex- 
amples, some individuals with heart disease, chronic 
i'e:>j)iiMtorv flisease, or degenerative osteoarthritis 
need to he in a nursing home; othei s manage well 



on their ovvn. 'I'he important factor in determin- 
ing the need for long-term care, including both 
formal and informal services, is the functional 
status of the individual; i.e., which functions he 
or she is able to perform and which functions he 
or she needs help with (50,68,140)^ 

hi fact, the elderly often measure their own% 
heahh in terms of functional impairment. They J 
may say that they aie in good health when theyi 
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Many elderly individuals function independently 

despite underlying chronic conditions. ^' 

,;ir(* lo linuiioii indeprMidenlly in spile of 
iin(l(Mlying chronic discsisos (68). Likewise^, Ihoy . 
MKiy foar flu* (Vailly and depcMidency associaloti 
with linvctional inipaijMTionl more than sp(H:ific 
(lis(?ases (53). VVhiU^ chronic diseases of[m cause 
hinclional inipairnuMit, il is functional inipairnienl 
thai nu)sl oIUmi leads lo a necid lor long -lei'nV care. 

rh(* dislinclion IxMvveen chi oni^: disease and 
liuH-lional inipairuMMU is v(My imporlanl in iden- 
lilving l()ng-l(MMnx:aix^ needs and lechnologi(\s lhal 
aiv appiT)priale for addi essin^ these needs/Tech 
oologies lhal Mo not affect iincjerlying diseases con- 
dilions hiil improves Ihe functional status of the 
indix'idual ran (huTease th(^ fieed for long-ternr^ 
care. Vov exanipl(\ de\it:(\s or techniqii(\s thai 
allow an individual H) hathe, dress, and feed' 
hiins(Mf will dc^ci ease his ncvx\ for loiig-t(M*m can^ 
s(*rvic(\s. In conli ast^ medical treatments that alter 
dis(\'ise conditions hut do not improve functional 
slatiis will not afftx^t theiieed for long-t(M'm cixrc. 
I hus, an individual with heart disease, hypert(Mi- 
sion, and degencM ative osteoarthritis may need 
assistance in functioning only because of the os- 
t(M)arthritis; medical treatment to control the 
hyp(M tension will not affect his current needjor ^ 
long lerm care services. 

Precise^ medical diagnosis is essential foi* the 
tr(?alment of distvise, and diagnoses an; available 
for many eldcM ly patients, yet they CTften do not 
specilV the disease conditions that are causing 
funetipnal impairment. IDiagncfsis related to func- 
tional impairments is important for planning 
treatment because while long-term care patients 



olt(Mi hav(^ s(n'(Mal diagnoses, including som(* 
pi^esently int:ural)le diseases, \hv condilion that 
is causing iIh^ imhhI \ov long-lei^ii car(^ may hv 
(Hirahle. For examplt\ in(M)ntin(Mive, whi(*h has 
becu cited as Ihe caus(* of nursing honu^ plac (^- 
m(Mil for many paticMils, may ofl(Mi he lr(^alal)l(\ 
allowing lh(! possibility lhal lh(^ pati(\nl could yr- 
\uvn home v.viyx wIhmi his oIIum* chronic; (lrs(^as(* 
conditions are unchanged/' 

FiMiiviiiyiuil impmrnuuii in thv 
vlderly population 

The extent of functional impairment among lh(^ 
noninstitutionalized elderly is illustraUul in th(? fol- 
lowing graphs which show the rates of depcMul- 
ency in six basic physicaUactiviti(\s (fig. 19); and 
in home management activities (fig, 2())/rh(\se il- 
lustrations highlight the n^lationship belwe(Mi in- 
creasing age and functional impairment. Hates of 
depend(MK:y for (iach activity^at least doubl(^ be- 
.tween (vich ag(? category and tipple between agt\s 
7!> to 84 and ov(!r 85. \ very old, thos(^ over 
85, ai(? from 5 to 10 times more likely to nt^ed 
assistance with these activities than th(^ young.- 
old, those who an^ 65 to 74. 

Among the noninstitutionalized eldefly, mdi^e 
than 425,000 individuals ar(j bedi idden, including 
about 1 percent of those 65 to 74 and mon^ than 
5 peicenf of those' ovei* 85. About 800,000 indi- 
viduals over 65 either have a device to control 
bowel or bladder function or have other ^rouble 
with bowel X)r bladder conn ol; this figurt^ includ(js 
about 2 percent of those 65 to 74 and about 1 1 
p(?r(HMit of thoJie over 85 (129),. 

Overall estimates of the number of noninstitu- 
tionalized individuals whc; need assistance from 
another person in some daiHy activity an^ shown 
in table. 13, which again iHiistrates the di^amatic 
increase in need for assistance with increasing 
age. Almost 44 percent of those over 85 need or 
are receiving assistance with some daily activities. 
As the number of individuals in this age grouf) 

•Motlical diagnosis relaKtl to functional inipainiient could also pit)- 
vfde v^lual)le information for govorninent plannltig and policy 
making sinc^lin now! for most long-term cnro soiVices is dopnn- 
dont on th(\^|m<valnnc« of diseaso conditions that causo fiinclional 
impairment. Altliougli th(i annual lloattti Information Survey (*on- 
ducted by tho National c:ontor for ntialtli Statistics provides data* 
on the prevalence of acute and chronic conditions and the' 
prevalence of disability and impairment, there^is currently no way 
Iq identifj^wfiicli acute and climnic conditions aix? causing disiibility 
aiUl impan nient beca).ise medical diagnoses i^^lated to spec'if ic tni 
pail inents and disabilities are gcuuirally not available. 



ERIC 



197 



Ch. 7 ^Technologies, Functional Impairment, and Long-Term- Care • 191 



Figure 19.— Dependency In Basic Physical Activities Because of a Chronio Health Problem, 

hy Type of Activhy at|d Age: United States, 1979 

Number per 1,000 persons 



Walking 



Bathing 



Dressing 



Toileting 



Getting In 
bed or out 
of a bed 
or chair 




259.7 




Eating 

\ 

SOURCE: U S D«p«r1m#nl of Htalth^nd Humw S«rylc#«, Public H#«!th Servl'ca, National Canter for Health Statlatjca, "Americans fjeeding Help To 
Function at Hom#," No. W, S«pt, 14, 1963, 



^lows, the'rjeed for formal and informal long- 
term care services will increase rapidly. 

Causes of functional impairment M 



Many acute and chronic diseases and mental 
and emotional disorders can limit the ability of 
the- older individual to function independently, 
rrhe prevalence of chronic disease in the elderJy 
is discussed in app. A.) Chronic diseases with eSpe- 
cially high prevalence amqng the elderly include 
heart disease; hypertension, arteriosclerosis, os- 

ERIC ; ^ ' h ' 



teoarthritis, diabetes, and diseases of the urinary 
system. In some individuals these diseases result 
in inability to perform basic self -care and home 
managemertt activities. Vision and hearing impair- 
ments are also very qommon among th^e efderly 
and fi'equently cause functional impairment.^ 



^Uie fuiKitlonaHy inipairod eHerly include both thowrvyho l)cooine 
disabled after age 65 and those' who were dlsabl^ at earlier ages 
but are tk)W over 65. Thi^ latter group c^n be expected to inc^ase 
significantly as a result of biomedical advances that prolong the lives 
of developmentally disableii and physically handicapped individuals. 
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Figure 20.— D«p#nd«r)cy in Home Management Activities Because 
of a Chronic Heaitn Problem, by Type of Activity anci Age: 
United States, 1979 



9 



Needs help with any home 56-74 
man^ijement activity 



- Needs help with shopping 



Needs help with chores 



Needs help with handling 

nfioney 



Number per 1,000 persons 



18-441 6.1 
45^ ■ 24.9 




399.0 



Needs help wlth;meals 



SOURCE: U.S. D#partmtnt of Mtalth «nd Mum«n S«rvto«», PutHIc MMlth S«rvtc«. NatlonAl C«nttr for Health 
Statistics, "Amaricans Naading Malp To Function it Homa," No. 92, Sapt. 14. 1063. 



Table 13.— Number of Indlvldualsi and Rate p^r 1,000 
Wlio Need the Help of Another Person In One or More 
Selected Actlvltlee by Age: United Sti^s, 1979 

. . Needs help of another person 

Age Number In thousands Rate per 1,000 

45-64....^.. ...... 1,367 31.2 

65-74 ^1,042^ 1 jlB9.2 

76-84 1,10r 160.3 

85^ ' 674 436.5 

SOURCE: u s Dapartmant of Haatth and Human Sarvloaa^ Public Haalih Sarvlca. 
National Cantar for Haalth StatlttlC8» "Amirloana Naadlng Halp To 

'Function at Home,'* ^dvancadafa, No. 92, Sapt. 14. IflJM. 



Acute conditions that can cause functional iqi- 
pairment among the elderly include those result- 
ing from untreated infections and drug interac- 
tions. The complex relationshio between the need 
for acute medicaj^care and loiig-terjyi care among 
the elderly is not discussed in this chapter, but 
it should be noted that the need for long-term care 
for an elderly individual is often first recognized 
when the individual is hospitalized for an acute 
medical'condition. Once this condition has been 
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at ^lio individual is 
not al)l(^ lo functian indo[)endojitly and \m\y have 
- jKM^dcul l()n)j,-roi iTi Va! o s(^rvices 6veii bmoro tbo 
ariilo ciindilion developed. I . ^ 

^ Mental ^intl emotional conditions lh<U cause 
tiuietional .disability include organic conditions 
sucb as Alzbeiiner disease and rnulti ir^farct.de 
nientia. and iunctional disorders such^as depres- 
sion, ll is estimated tbat 5 4o I5*'"i:)ercent of ip^V^ 
dividuals over 65 birve Alzbeimer disease {I23),>t\ 
and 2 to 7 pei^cent have clinically diagtiosed de- ' 
|)iession (36). Estimates oJT tlie extent of un- \^ 
diagnosed depression in tbe ejderly are' mucb 
big.ber. 

' l be relatio^isbip between mental and emotional 
conditions and functional impairment in elderly 
' individuals has rweived little research attentibn, 
but a recent study by Brbdy and Kleban (15) com- 
pared functional impairment in three groups of 
elderly individuals: those with normal, mental . 
functioning, those with a history of diagnosed 
functional menta*! illness for whicl^ inpatient or 
outpatient Jreatmenl had been received, and 
those with senile dementia. The chronic diseases 
and functional disabilities of these groups are pre- 
sonled in table 14. 

The researchers point out that although almost 
all the subjects hacl one or more chronic condi- 
tions, the mentally normal group* was .basically 
independent in self care and home management 
activities; the group with functional mental dis- 



orders was someVvb^ more dependent, with a 
significaifi| ptoportioiV needing helpwi^itb home 




maipiagement activities; inrd the individuals with 
mile d(?menlia were most dependent, with 
^'J^'[)rop6rfion neediiig^ help .with personal care 
[St all needing'assistance with honte man- 
activities. Dementia wiis highly corre- 
al wit h^ functional impairment. 

Other >studies also indicate a correlation be- 
tween demefftia dnd functional impairrfient. For 
CAf^ipje, jpecial tabulations of survey data on 
?\ur{>injg hopie and community dwelling older per- 
sons Itidicate statistically significant correlations 
between imp^jjpd cognitive ability and incon- 
tinence, of bowel or bladder (Pearson correlations 
ranged from 0.63 to 0.73): (86>. The^e data agree 
with findings of Ouslander^ et al. (75), that the 
majority of incontinent patients in seven nur;^ing 
hgrnes studied were also cognitively impaired. Pa- 
tients with frequent incontinence were signifi- 
cantly more likely to be cognitively impaired than 
those with occasional incontinence. N 

The relationship between mental confusion and 
functional impairment is a very important con- 
sideration in the development of technology for 
long-term care because technologies that are ap- 
propriate for individuals who are not confused 
are often inappropriate for those who are con- 
fused. Organic brain disease is known to cause 
a progressive decline in the individual's mental 
functioning apd self -care abilities: patients become 



Table 14.— Mo$t Frequent Preexisting IHealth Conditions and Functional Dependencies (percentage by group!) 



Preexisting health conditions 



Arthritis 

Foot trouble 

Visual Impairment . . . 
High blood pressure 
Circulation problems 
Hearing impairment . 

Diabetes 

Elimination prqblems 
Digestive problems. . 
'Nervous breakdown . 



Normal 


Functional 


Senile 
dementia 


Dependent In 


Normal 


-Functional 


Senile 
dementia 


66 


63 


56 


Toileting 


0 


0 


35 


45 


35 


35 - 




0 


0 


26 


33 


56 


. 56 


Dressing 


2 


5 


50 


33 


41 


53 




0 


7 


47 


31 


26 


62 


Home mobility 


0 


2 


29 


27 


43 


26 


Bathing 


2 


16 


79 


25 


9 


24 » 


Cutting toenails . . . 


16 


4jN 


91 


22 


52 


59 - 




0 


2 


62 


14 


33 , 


38 


Shopping (food) . . . 


16 


35 


97 


0 


40 


0 


Food preparation . . 


• 2 


9 


79 








Housekeeping .... 


, 10 


23 


88 








Laundry ^ . . . ■. . 


• 8 


26 


94 








Transportation 


8 


30 


82 








Taking medications 




5 


82 








Handling finances . 


4 


i4 


97 . 



obtained iihrn subjects: data about dependqnctas of senile d^mantla group obtained from collaterals. 



NOTE: Data for nofmal and functional groups 
SOURCE: Brody and Kiebah, 19e3r(lfl). 
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increasingly forgetlul and ronlused and eventual- 
ly may become unable to dress, balhe, and teedv 
themselves because they canhot remember how; 
they become inmnti/ient because tjhey amnot find 
the batliix)om ()r reniember how and when to use 
a bathroom. About 50 percent of nursiq^jrfiomc* 
residients have symptoms of confusion, Wjyrt it is 
not known how many or what proportion of 
these individuals are unable to care for them- 



selves as a result oF confusion and how many are 
functionally 4mpau ed as a result of other chronic 
physical conditions; Some individuals may be 
func^'tionally impaired as a result of both mental 
confusion and physical conditions. Identifyfqgthe 
cause of functional impairhient is crucial for the 
appropriate use of rehabilitation technologies 
vvith these patient^s. 



Long-term care services _ 

The (?xisting loii^term care system includes 
scM'vices provided informally by family and friends 
and formal services provided in institutions, in 
the community, and in the patient's home. .The 
following description of the kinds of individuals , 
who are receiving services and the characteris- 
tics of the agencies and caregivers provides a 
background for the identification and evaluation 
of t(K:hnol()gies appropijate for these patients, 
agencies, and i,:Hregivei\s; ^ . 

Informal long' term care 

Families play a predominant role in providing 
long-term care services for the elderly. A 1975 
>study by the^Ceneral Accountin^Office (GAO)of 
the elderly population in Cleveland, OH, con- 
cluded that families were providing more than 
SO percent of all long term care services received, 
and tliat as the impairment level qf the individ- 
ual increased, so did the pi oportion of services 
provided by the family. For the^extremely im- 
paii ed gi oup, families provided 80 peixent of 
need(^d s(?ia'i(res (115), 

While the spouse and adult children of the * 
disabled elderly are the most frequent source of 
infe^^nial support, (rther relatives and friends also 
provide* assistance; of the 87 percent of elderly" 
subjects in the Clweland study who identified an 
individual as their primal y souj ce of help, most 
cited adult childi efti or their spouse, but a signif- 
icant number named a brother or sister, another 
relative, or a friend (114) (see fig. 21). 

Infoi mal suppoi t provided by family and friends 
can help to avoid or delay institutionalization, and 



Figure 21.— Source of Support for the 
Disabled Elderly, Cleveland, OH, 1975 




SOURCE: U.S. Congress, U.S. Comptroller General, General Accounting Office. 
. Apr. 1977 (114). / ' 



elderly persons who live alone are at greater risk 
of nursing home placement. The GAO study 
found that of those persons who were institution- 
alized during the following yeai\ none had been 
living with sponse or adult children, and three- 
fourths had been living alone (115). Similarly, a 
study of severeiy^disabled elderly people receiv- 
ing services from a home rare agency in Phila- 
delphia showed that ilone of the individuals lived 
alone: 46 percent lived with their children, 20 per- 
cent lived with a spouse, and 34 percent lived with 
other relatives arid friend?? (18). 
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S(n'(M\il ix^cenl reports suggest that lheincroas<^ ' 
in luinibors o! working wOinon ni<iy Ijniit the 
ii\'ailal)ilily ol family members to cai^efoi* the im- 
[)aii ed elderly (1 1,96,113). Although no statistics 
are available to lest this hypothesis, a stujci^of 
i\n) alliludes of elderly women, their daiU^ilers. 
and granddaughters found that the daughters; 
and particulai ly Ihe granddaughters believe that 
lh6 eldc^yly should lye able to depend on their fam- 
ilies to help llu^m. At the same time, the i espc>nd- 
(MUs agreed that working daughters should not 
(juil iheii* jobs in oi der to cai e for ekierly parents 
(Ui). rhese findings' are significant because 
daughters |)rovide llie great majority of informal 
sup))0! Is to eldei^ly parents. 

4 

1 ho availability of technologies to lesj^m the 
^)ui (len of (^ai^^giving could inci^ease th^i ability 
iWi wilJingness of families to keep eldeily 
I elalixes at home. 1 hese technok)gies include: 

• assistive devices that increase the ability of 
the iinpairod individual to peiform some 
fuiH-lions inck^pondently; ^ 

• (lo\ ices and proce^lures that help w\^i lifting, 
turning, ti^ansferi^ng, bathing, dressing, and 
fec^iing tuncti|)nally dependent persons; | 

• devic(\s and procedures to assist with thV^ 
problems of the mentally confused individ- 
ual, such as wandeiing, forgetfulness, being 
up all night, and the catastrophic emotional 

I eaclioiis that chjlf-igtei ize some Alzheimer 
^disease paticntsT * - 

• home (:ar(^ systeifis to provide services the 
cartjgivei* cannot provide and to leach cai^e- 
givin^ proceduiH^vS't and 

• respites caie systom^^provided in lAe home 
oi^ c ommun ity that tempoi arily relieve the 
(\Vt^giver^^ responsibilities. / 

FcM hiTtHk>f?Tes to f'^'i^-^tt? physical care may he 
parti(-tilarly impoi lant^for the spouse and adult 
( hiklren of the impaired elderly because these in- 
(li\'iduals are often eldei ly themselves and may 
have chronic conditions that limit their energy, 
slr(?ngth, and capacity to provide physical ca;^e, 
S(»veral nx^ent re^oi ts have also documented the 
\ alue of support gi oups in providing inforr^iation 
aiKKvmotional support for caregivers. These tech- 
nologi(»s are discus/ci|k later in this chapter. 



Formal long-term cmt": service*^ 
and settingf^ 

Foi^mal long-term ciivc services iwo pixn ided in 
nursing homejf, board and care facilities, and in 
the elderly person's hom(\ Adult day care, hospk-e 

. cai^e, respite care, and congregate housing serv- 
u:es are also available in some communities. These 
services tSre often said to form a continuum of 
care arranged to ref lect tlie elderly pei\son's in- 
creasing need foi* assistance. At one end of the 
continuum are inpatient facilities providing|24- 

' hour skilled gin^Sing care, and at the other o^d- 
are community agencies thivLprovide supportive 
services such as meals-on-whe(ils, chore services, 
and transjK)rtaUon for the elderly. In bet^voen are 
board and care facilities that offer persronal care 
on a 2i4-houi' basis and home health agencies that 
pi ovide skilled nursing care and persciial r^aj e i\\ 
the home. / 

'The contimuiyi of care conceptb^oflects a com- 
bination of two underlying questions about the 
individual's need for care.- The first is whether 
the individual need^ 24-hour car^hat is, Cifn the 
individual safely be alone at all? The se(:ond ques- 
tion concerns exactly \*bat l^indof care the indi- 
vidual needsyskilled nursing cxire, personal care, 
oi' supportiv/j caro. Skilled nursing care fnclude^ 
medically prescribed treatments siich as tube 
feedings, dressings, catheterization, and monitor- 
Jng of medical conditions that caiiKonly bl^done 
by a^^^ined nurse. Pei sonal care includes serv- 
ices such as bathing, drcissing, feet^ing, and assist 
ing the patient to get up and get to the Rathroomj 
while sup|X)rtive ser\dces include shopping, hoUvSe- 
keeping, chore service, and transportation. 

In the past, few formal long-term care services 
wei e available in the home, and individuals we^ e 
sometimes admitted to nursing homes for skilled 
nursing care or personal care even when they did 
not need 24-hour care. In some communities this 
is still true, but in other communities skilled nui s- 
ing care, pers^inal care, and supportive services 
are available both in institutional settings and in 
the home. The availability of home care services 
makes it increasingly important to carefully assessi^^ 
the individual's need for 24-hour care. Provision 
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4 ^ 

6[ cippropriate loiig-terni care servicevS depends 
on matching of availabk* resources with tlie in- 
dividual's neeul for 24-hoiir care and/or skilled 
nifrsing care, pei^sonal care, oi' su[)portive care. 

Ideally , a wide range of ^ong-term care servicers 
would be available in cacli cornmunily, and eldOrly 
individuals (^ould s(ilect the services tl)ey need. 
In fact, some services are not available in certain . 
jurisdiction^, ai\^l some are available only to those 
able to" pay |)rivately. Kve'n wherl service*, ai e 
available in thecqmrnunity, it is ofteD difficult for 
the elderly and their families ^o find oUt about 
them. Physicians and other heafth care profes- 
sionals arc* frequently onawa-wp of available serv- 
icers (24). I3(^cisions alH)iit long-term care are often 
n)adc in an atmosphci;;e of crisis that is com-^ 
[)Ounded by lack r)f information about available 
resources and lack of coordination of long-term 
care scM vices at the Jomirtunity lev(H. 

NIIH8IIVG IfOMKS 

At present, there are approximately 20,000 
nursing honu^s in the United States, providing 
IMMllLs for about L5 million residents, about 85 per- 
ami of whom are elderly. About 5 percent of 
those over ()5 are residing in nursing homes at 
any one time. This number includes less than 2 
[)orcent of those G5 to 74, but more than 20 per- 
cent of lhos(r over 85 (125). 

Nursing homes provide 244u)ur earn, skilled 
nursing sei vices, and personal care irvan institu- 
tional setting. Care is given by nurses or b^nurs- 
ing assistant.s supervised by nyrses with written 
orders from a physician. In addition to skilled 
nOi sing care and personal care, nursing homes 
provide a \ypv. of sheltered housing, including 
room and board, housekeef^ing, and meal serv- 
ice, and 244iour supervision. For some paOents,- 
this c(MnbituUion sheltered housing, supportive 
services, and 244lt}ur supervision is more impor- 
tant thaji anV specific nursing services available 
in the facility. ' 

Funding for Nursing Home Care.— More than 
half the cost of nursing home care is funded by 
government progr ams, primai ily Medicaid. As fig- 
ure 22 illusti ates, the remaining 47 percent is paid 
by patients and their families (45 percent) and by 
private insuraiTce (less than 2 percent). 




Residents.— Nursing hom(^ residents ai (r most 
often xidmitted on llie basis of medical diagnosis 
and need foi* pursing care. According to Na- 
tional Nursing Home Survey, [)rimary diagnoses 
on admission inckide Cardiovascular dis(^ases (40 
percent), mental disorders such as senih^ psy- 

. chosis, chronic brain syhdronie, s(Miility, mental 
retardation, and alcoholism (20})ereenl), diabetes 
(() percent); arthritis and rheumatism (4 [K?rcenl), 
Jiip fracture (2 percent), cancer (2 percent), and 
other (26 perci^it). Functional impairments luv. 
seldom formally evaluated on adyiission, but the 
survey indicates t:^i^lmost nursing 4iome residents 
need assistance \Aitlil)asib physical activities (see 
fig. 23). More than 20 percent of nursing home 
residents required help with all six activities \ 
(128).« A comparison of nursing honjie residents 
and disabled elderly individuals in the community 
shows that three characteristics strongly predict 
niTrsing honie placement: 1) dependency in toilet- 

\ ing or eating, 2>dependericy in battling and dress- 
ing, and 3) mental disorders* (138). 

Nursing home residents are not a homogeAo^ous 
group. They include: 1) terminally ill patients who 
have been discharged fi on} a hospital l:>ecause no 
further hospital care is needed; 2) individuals ad- 
mitted from a hospital for recuperation and re- . 
habilitation following surgery or a fracture; and 
3) individuals who ar^ medically stable but func- 
tionally impaired, due to chronic physical or men- 
; tal conditions. About one-tbird to one-half of nurs- 
ing home residents are discharged within 3 
months (51,65); these tend to be individuals who 
have been admitted from a hospitaKwith a diag- 
nosis of cancer, stroke, or hij^ fracture, A 196lf 
study indicates that about one-half of these short- 
stay patients died either in tlie nursing home or 
fn the hospital shortly after discharge from the 
nursing home; 41 percent returned hdme, and 
13 percent were transferred to another health 
care facility. In contrast, individuals who stay 
longer in the nursing home are more often ad-V 
mitted frohi home and incltide a higher jpropor- ^ 

* * 

*5oni^vidonc(; suggests that nursing home rosidonls are now 
more d^^ndent and more fudctionally impaired than in the past 
(119). 'rhis trend will accelerate a^s hospitals discharge sicker pa- 
tients to nursing homes in response to the Medicare prospective 
payment system. Results of tlie 1985 National Nursing Home Sur\'ey 
can he expected to document this change. 
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Figure 22.— Percentile Dlilrlbutlon of l^urslng H^tnp Expenditures In the \Jnited State8/1979 

Insurance and other 1.4 




PUfeLIC 53.2 



Other 3.8 

Medicare 2.3 ul 
Veterans AdminisfrVt 

SOURCE: GAO, 1983 (119). 
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Figure 23 — Percent of Nursing Home Residents Who Need Assistance With basic Physicfl Actffitles: 

* United States, 1977 
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Bathing 
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SOURCE: DHHS, 1961 (128). 
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Many nursing home residents are medically stable, 
but require long-term care because of 
functional impairments. 



(ion ol thOsy with iiKMilal disorders; one-J'oiirth 
of long-s^y(M's had a primary diagnosis of inoii- 
(al disorder or senility compare^^MTonly 3 per- 
cent orshort-slayei s (51). Thes^l^B^ay patients 
constitute the largt^st [)roportjon ojj^P^sing home 
residfMits at any particular tinie^ 



DiiTerent siibgi oiips of niii sing home resideols 
need different types of care and differonl tech- 
nologies foi^ appropriate treatment. For example, 
terminally ill |3atierit|> might be best cat ed for with 
m(^thods biased on tjne hospice model TwhiGh em- 
pha^^es pain ■i:ontipl technologies and emotional 
sllppo^t systems; individuals admitted for reha- 
bilitation need assistive deviceS; physical and oc- 
ctipational therapies, and effective linkage with 
community agencies for continued care follow^ 

. ing discharge. ATiwng \he long-stay patients, ap- 
propriate technologies depend pai tly on the men- 
tal status of the patient; for mentally competent 
patients, technologies to maintain or improve 
physical functioning are appropriate. For those 
who ai e mentaHy impaired, environmental design 

^ technologies, cognitive tli6rapies, and te<|[)nologies 
to maintain physical health are more.hppropriate. 
For the new group' of patients who are discharged 
early from hospitals as a result o£the Medicare 



pi*ospecliv(^ r(5imbursement system, apppi'opiiate 
techhologies may be monitoring eciuipment and 
nursing carq systems now used primaiMly in hos- 
pitals. ' 

Some nursing homes jfji^xide technologies and 
systems of carcuifjpi'opi'iate to the different riebds 
of unitjue subgroups of patients. But many nurs- 
. ing homes provide a i^elatively uniform systen\of 
care for all patients. This s due partly to lack of 
comprehensive assessmeiit pi ocedures to iden- 
tify individual needs and partly to insufficient staff 
to provide individualized systems of care. Profes- 
sional nurses who are trained to assess patient 
needs and plan individualized ti^eatment ai^e often 
in short supply in nursin^homes and also' per- 
form many other functions in the facility, such 
as skilled medical treatments^ supervision of 
largely untrained nursing aides, and time-con- 
suming recordkeeping' required by Feder^aVtd 
State regulations. v 

Recent research that identifies subgroups of| 
nursing home residents (47,51,62,63,64,65,66). 
provides a strong knowledge base for defining 
distinct cai^e needs of these subgroups, byt this 
research is based on i etrospectfive analysis, arid 
it is not known how effectively nursing home pa- 
tients can be identified as belonging to one sub- 
group or another at the time of Itdmission. In ad- 
dition, tnere is no consensusi*><ibout whether 
patients with similar needs are best cared for in 
separatee facilities, separate sections of the'same 
facility, or mjxed in with other kinds of patients 
as they usually are now. Further r^JjSfearch is 
needed to clarify these issues. ^ \ 

Research on care systems designed for colfifused 
patipnts is particularly needed. Although about 
50 percent of all nursing-home residents have 
symptoms of mental impairment and some riiirs^ 
ing home residents have longstanding emotional^ 
and behavioral problems, such as psychiatric con- 
diti9ns, alcoholism, and drug abuse, most nurs- 
iSg homes are not structured or stafftjd to meet 
the needs of theae patients (95). Within the ex^ 
isting care system, mentally and emotionally 
impaired patients require more staff time than 
physically impairethpatients (39,128). Some care 
providers believe these patients can be more 
easily arid effectively cared for in a setting de- 
signed specifically to meet their needs. 



ERLC 



-I 



205 



I 



Ch. /-^Technologies, Functional Imfialrnlent, and Long-Term Care • 199 



Rosoarch on appropriate patterns of cai o for 
nursing home residents currently funded 
through two I etching Nursing Home Program>S; 
Qne sponsored hy tlie National Iifstituto on ^\nfi^ 
(NIA) and the othef sponsored by the Rohei t 
Wood Johnson Foundation. NIA has awarded' 
grants to five pfogi ams, each t^mphasizing treat- 
y ment of specific niself^e t:onditions or fimclional 
\mpairments (124). The Rol}ert Wood Johnson 
program is sponsoiing affiliations Between 11 
nursing schools and local nursing homes (2f3). hi 
addition to these progi am.S; a few long-term cai e 
facijities have received public and private fund- 
ing foi^ thC' development of m%.lel nursing hOme 
services (58). Objectives of all these programs ini 
clOde investigation of disease processes in thei 
eldei ly, evaluation of twnctTonal assessment meas- 
ures; and development of treatment appi oaches." 
Training opportunities for physicians, curses, 
social workers, and other caregivers are providecl. 
As these [)iogiams develop, models of cai o for 
8|)et:ific subgroups of p'^atients will btf developed 
and refimKl. 

HOARD AND CARll^ FACILITIES 

_ Hoard and care facilitieTTnclude a wide range 
of residences that provide room and board and 
some (Jegn^e of protective supervision on a 24- 
hour basis. Unlike nursing homes, these facilities 
ai e not considei ed medical care institutions. Nurs- 
irtg eare is genei ally not provided, but residents 
may receive assistance with^ome personal care 
activities such as bathing or dressing. Supportive 
services, such as cooking, cleaning, and laundry 

j^are also pi ovidt^d. Although board and care resi" 
d(Mits may have pi ivate rooms, thei^ generally do 
not have private apartments because of the need 

Jor 24-hour supervision. 

There ai e now about 30,000 board and care fa- 
cilities in the United States, serving About 350,000 
4ndividuals, including eldei;ly, mentally retarded, 
and mentally ill residents. Although no exact 
figures ai e available, it is estimated that about one- 
third to1t>ne-half of board and care residents are 
elder ly. (Some of the elderly are mentally retarded 
and mentally ilf, and some of those Who are clas-* 
sified as nientally ill or rtientally retarded are over 



fiS.j Board and care facilities range in size fi om 
snuill adult foster homes and group hames to 
lai ge re;iidential cai e facilities and some retire- 
ment homes. Kach State recognizes and licences 
certain tyiJesyof boai d and cai e facilities>although 
each State has some unlicensed board and care 
fctcilities, a recent study shows that 85 percent 
of all facilities are licensed (88). - , 

'Funding for Board and Care— About one third 
of residents pay privately for care. Among the 
other two-thirds, many receive Federal Supple^ 
mental Securify Income (SSI) payments and use 
this income to pay for their care. In additionr^ 
States are allowed to supplement liie Federal min- 
imum SSI tenefits, and by 1983,' 34 States and the ' 
District of Columbia provided supplements for 
persons living in boai d and care facilities (52,131). 

Residents.— Altliough very little informatioii/is 
available about^the characteristics of elderly ifes- 
idents of board and care facilities, a recent stiidy ' 
of residents of these facihties in seven States in- 
dicates that some residents needed assistance with 
basic self-care activities, such^as bathing (26 per- 
cent), dressing (11 percent), walking (9 percent), 
and using the toilet (4 percent). Larger percent- 
ages of residents needed assistance with hiPfflG^ 
management activities such as laundry (64 per- 
cent), cleaning, (55 percent), managing money (46 
percent), shopping (43 percent), and taking medi- 
cine (43 percent). Chronic physical conditions of 
I esidents included degenerative joint diseases (36 ' 
peixent)> circulatoiy and heart disorders (25 per- 
cent), hearing impairments (22 percent), and res- 
piratory diseases (14 percent). Perhaps more sig- 
nificant is the large percentage of residents with 
mental irnpairments. The researchers found that 
about 40 percent of tlTie residents were mentally 
ill ,^ disoriented, or exhibited memory impair- 
ment. About 28 percent of the residents had pre- 
viously resided in an institution for the mentally 
ill, while 21 percent had lived in a nursing home (31). 

These data reflect a seiiously disabled popula- 
tion with extensive physical and mental impair- 
ments. While ho l esearch is available to verify the 



''I r(S'itin(jnt i^fnils include roliabilitation and discharge of sonio pa- 
lionls and lifoloiig siipf)urtive caro for others. ' 



»^ne-lhird of residents were assessed as mentally ill. Another 
one thirti of i^jsidonts weixj disorienteti or exhibited mental impair- 
ment, rhese two groups overlapped, and one of the researchei'S 
has estimated that '40 |>ercent of all residents were in one or bdlh 
subgroups (104). 
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primary reasons that residents ^eed ^i^^d and 
cfare seiVices, it is Hkely lhat the high prevalence 
or mental illness, disorientation, and memory im-jy 
palrment explains much of the need for care. 
These confuscfd and mentally iH-^esidents are 
more likely to require supervision and assistance 
with laundry, cleanfng, managing mone^, and tak- 
ing medicine rather tlian personal cAre such as 
bathing, dressing, and walj^ing. (It is interesting 
to note that the^ study did not find any residents 
who were incontinent^or needed assistance with 
eating, the two prifriary risk factors for nursing 
home placement.) 

The' cost ()f board and care farfllities varies 
widely but is generally one-third to one-half the 
cosPt of nursing home care. Despite this relatively 
low cost, several problems limit demand for poard 
and care homes; these include the generally poor 

* reputation of these kinds of facilities" and lack 
of available information about the facilities, the 

* services offered, and the cost of care. In addition, 
the pervasive emphasis on medical v. nonmedical 
forms of care in our society and the availability 
of Medicaid funding for nursing home care but 
not board^and care limit demand for these facili- 
ties. The major factor restricting the supply of 
board and care homes is the low leM^s of reiiji^ 
bursehient for providers (88). \ 

Since the cosft of care in cnost boayd and care 
facilities is sub/tantially less than nursing home 
care, it is important to consider whether some 
nursing home residents could be cared for in * 
board and care facilities. Bpth settings provide 24- 
hour supervision, and while some nursing home 
residents need skillea nursing care that- is not 
available in board and care facilities, many a</- 
tually receive little or no skilled nursing care. For 
these individuals, many of whom are the long-stay 
patients disoussed earlier, board and care homes 
might provide a long-term car» option that is 
cheaper and less personally l^strictive than liv- 
ing for many yehrs in a nursing home. 

Technologies appropriate for the Board and 
care population ij^lude: 

0^ 



^*Tho American Bar Association has rooently finalized a model 
State statute for board and care facilltiea that includes standarjis 
for physical environment, staff qualiflcatlona, resident righis, and 
adminisffllliv^ sanctions for noncomplfanc^. 
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• assessment technologies to identify individ- 
uals who can be best set ved in these kinds 
of facilities; 

• assistive devidbs to improve tlie physical func- 
tioning of residents; a'nd 

• technologies for caregivers, infcluding devices 
and care methods. appropriate for mentally 
impaired residents.^ 

In additioi^, improved mformation systems are 
needed to increase awareness of this long-term 
care option among the elderly, their families, and 
health care providej^s * 

HOMB CAHE 

Long-term care services provided in the home 
include medical, social and supportive services 
designed to maintaiiVuie individual in the com- 
munity^ and compensate for impaired function- 
In^. Most medical and social services that are avail- 
able in nursing homes can also be provided to 
individuals at home, bbt three problems restrict 
the use of these services: 1) lack of home care 
services in some corrimunities, 2) lack of coordi- 
nation of home care services in many communi- 
ties^ and 3) limited public funding for supportive 
services in the home. In this section, home care 
sewices are defined, and appropriate use of home 
car^ services is discussed. -Because much atten- 
tion has been focused on whether the availabil- 
ity of homfe care services can decrease the use 
of nursing hpmes, this question ia also discussed. 

Funding foi^ Home Care ServiceB.— Public fund- 
ing for home care services is provided through 
Medicare^ Me^^caid, the VA, the Title XX Block 
Grant, andn^itl^ III of the Older Americans Act. 
Medicare skid Mi^icaid fund priniiarily health care 
services, and 6'(^mplex regulations govern the 
kinds of services\that are reimbursed. The Title 
XX Block Grant and Title III of the Older Ameri- 
cans Act fund primarily supportiye services (see 
the technical memorandum at th^ conclusion of 
this chapter)!^rivate insurance* pays for some 
skill^ nursin|?physical therapy, anij speech ther- 
apy provided in the home* lintdividuals and fami- 
lies also pay privately for home c<U* services, but 
since these services are purchaseci independently 
from both agencies and individual^, little infor- 
mation is available about the^inds and post of 
services used. k 
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(;Hi!ntH.-~llt)ino caro vsorvieos are listed in table 
15. rlio kinds of oldei ly individuals who use hoivKv 
( aro can he inft^rrod from the wide vai'iely of 
.s(M'vi(:(*s^hal are availa^>li% Some patients have 
h(*en recently dischai ged from the hospital and 
r(K|uire nni sing care and supervisipn of medical 
ti(*atments. In lacl, increasingly complex and 
sophisticated medical treatments, siich as intra- 
venous fluid replacement, antibiotic therapy, 
cliem()thei;34^\ ^^»^teral and parenteral luitrition, 
luMiiodialysis, and continuous ambulatory perito- 
neal dialysis, call now be pi^)vided in the home. 
Othei' patients need rehitbilitation sei^ices such 
as physical oi^ spe(x:h therapy that may have been 
started in the hospita^but can conliiuie in the 
hoiTu^,Su[)[fo!'(ivo s(^j||ices such as home delivered 
meals, homemaker, and chore sei vices may be" 
iKu^ded by lhv> jjftme indivic|uals who need skilled 
nui'sing care or l ehabililative services and also 
by another lai ge group of individuals with func- 
♦ lional im|)airments that restrict their ability to 
shoj). cook, or care foi' Iheii^ homes. 

Table 15.— Elements of Long-Tfltrm Care in the Home 

' f ,^ . ' 

Skilled nursing csre: Medically oriented care provided by a 
licensed nurse to Include monitoring of acute and un- 
stable chronic medical conditions, evaluation of the pa- 
tient's care needs, Injections, care of wounds and bed 
sores, tube feedings, and clearing of air passages. Skilled 
nursing care is usually authorized by a physician. 

Physical therapy: Rehabilitative therapy provided by a quali- 
fied physical therapist. 

Speech therapy: Therapy provided by a qualified speech ther- 
apist to improve or restore speech. 

Occupational ttierispy: Therapy provided by a qualified occu- 
pation therapist to improve functional abilities. 

Medical social services: Assessment, referral, and Counsel- 
ing services related to thk medical care needs of the 
patient. 

Home health aide services: Assistance with simple, health- 
related tasks, such as medications and exercises, and per- 
sonal, care services provided under the supervision of a 
licensed- nurse. 

Personal care: Assistance with basic self-care activities such 
as bathing, dressing, getting out of bed, eating, and 
using the bathroom. 

Homemaker services: Household services such as cooking, 
cleaning, laundry, shopping, ^nd escort service. 

Chore services: Household repdlrs, yard work, and errands. 

Home-deliverad meals: Meals delivered to the home for in- 
(Jivlduals who are unable to shop and/or 6ook for them- 
3elves. , 

Talaphone reessurance: Regular telephone contact to indi- 
viduals who are isolated and often homebound. 



lloiiu^ (]are Services a^^ a Siib8(itui€^ lor Niir»-' 
iii^Hoiue Care.—h has been believ(Hl for many 
years That home eai e services could h(5lj) lo main- 
tain irTipaired elderly individuals in their homes 
and avoid nursing home plac(*ment. Although this 
belief offei>> the hope of cost savings and has been 
used ns an argument for increasing home care 
sei vices, a recent GAO study of demonstration 
programs offering expanded home.cai e services 
found that these sei vices did not n^duce uliliza-^ 
tiX3n of nursing homts. GAO concluded: 

Tor sQiue subpopulatioiis of the (^ld(^rly, provid- 
ing h(5inc care services may decrease the use of 
nursing homes. However, more work, including 
the refinement of assessment tools, is needed lo 
l:)ellor define and identify individuals for whom 
nursing home use can be reasonably decrease! 
(118). 

The development and inci eased use of assessment 
technologies is disciiSvSed lalei^ in this chapter. 

One ix^ason that home care services do not re- 
duce utilization of nursing homes is that many 
individuals who ai e at l isk for nursing home 
placement need 24-hour cai e t)ecause they can- 
not be safely left alone oi^ because Hiey need 
assistance many times a day at widely sepal ated 
time intervals. Formal home cai e sei vices are sel- 
dom available on a 24-hour bavsis because of cost; 
and in many communities, publicly supported 
home cai e services are limited to only a few hours 
a day. As a result, if the individual lives alone or 
if no family membei^ is available on^ 24-hour 
basis, institutional cai e piay be necessaiy. 

As indicated in the examplb^ forrrfal home care 
services ai^ not an appix)priate long4ei m cai e op- 
tion for elderly individuals who-are too confused 
to remain safely alone and have no one to stay 
with them when the home care provider leaves. 
Increased Use of comprehensive assessment tech- 
nologies could help to identify individuals for 
whom boaixi and care facility or a nui sing home 
is a more appropiiate long-term care option than 
home care. 



JOURCE: Office of Technology Assessmtnt. 
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To«rtiiologies in home care .include: 

• assossmoni lechnologies/to identify patient 
needs and appropriate care methods; 

• patient<:are devices that have been used in 
y liospitals but can be adapted for use in tlie 

' home, and methods for teachirjg the elderly 
and theii families to use these devices; ^ 

• assistive devices to decrease functional im- 
pairment; and techniques for training in- 
dividuals to use these dtwices; 

• (environmental design tei:hnologies to accom- 
modate the functional impairments of eldei ly* 
individuals; and 

• improvtKl service delivery systems to inc! ease 
avvarendss^and appropriate access to home 
care services. 

In addition, the information technologies dis- 
cussed in chapter 6 cQuld be used to meet some 
of the home care needs of the impaired elderly. 
For example, interactive television could be used 
to pi ovide ti aining in the use of devices and to 
answer questions about medical treatments pro- 
vided in the home. 

ADlJtT DAY CARE 

Adult day care cerrters provide health and social 
services for impaired elderly individuate. Services 
vary among programs but frequently include su- 
pervision; personal carC; group activities; meals, 



! ecreation, and exercise in addition to medical and 
medically t elated services such as physic/il ther- 
apy and siK^ech therapy. Availability of these serv- 
h^es in a centralized setting is convenient for both 
clients and health care providers (lOG). IVo types 
of adult day care have been identified: 1) vehix- 
bilitation-oriented programs designed primarily 
to |)rovide medical care and physical therapy, and 
2) multipurpose programs, designed to provide 
social stimulation for impaired and isolated elderly 
individuals and respite for tlie families who have 
been caring for them (137). 1 he numbei' of adult' 
day care facilities in the United States has in- 
creased from fewer than 20 in 1970 to between 
700 and 800 at present (1). 

Funding for Adult Day Car«,-<:lients and their 
families. often pay for some or all of the cost of 
adult day care themselves. Adult day care is an 
^optional Medicaid service; as of 1984, eight States 
weie providing Medicaid reimbursement for 
adult day care (127). In addition, 35 States pro- 
vided adult day care with title XX funds, and sev- 
eral States provide adult day care services through 
demonstration projects funded vinder the Med- 
icaid waiyer program (24). Medi€are does not 
cover adult day care programs, although some 
medical and physical therapy services provided 
for adujt day care clients are covered by Medicare. 

^ Clients.— Several studies have examined the 
characteristics o^dult day care clients. A 1976 
study of four pr^rams showed that 56 percent 




239 



Photo cmdit: SuburttJ Ho^pit^, Adult D9y CMt$ ProQrm, B§th€Bdtt, MO 



Adult day care programs cail provide socialization and 
group activities In addition to medically related 
services such as physical therapy. 
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of tlic participants were severely dependent in 
activities of daily living, requiring assistance in 
eating; transferring (moving from bed to chair 
and chrtir to bed), or tDiletirig, or were inconti- 
itent; another 16 pf5rcent were moderately im- 
paired, i^uiring assistance with bathing or dress- 
ing, but not eating, transferring, or toileting (106). 
Another study comparing clients at an adult dtfy 
care center with residents of a nursing home and 
Individuals living independently in an apartment 
facility for the elderly found that the day care 
clients were most disabled In physical health, 
mental health; and activities of daily living, whjle 
the residents of the nursing home were most 
limited in socioeconomic areas, such as informal 
social supports and financial resources (85). A 
third study found that (Jay care clients were gen- 
erally less impaired than nursing home residents, 
but of the 25 most impaired day care clients, only 
2 were living alone (111). These findings suggest 
that adult day care can be an appropriate re- 
source for severely impaired individuals as long ^ 
aslhey have sufficient informal supports and fi- 
nancial resources to maintain themselves at home 
when they are not at the day care center. 

Technologies' appropriate for aduH^ay care iji- 
dude assessment technologies to identify elderly 
individuals who could be cared for in these set- 
tings and information systems to increase aware- 
ness of this long-term care Ojition among the 
elderly, tlieir families, and t:)ther service pro- 
viders. ^ ^ 

I Som^ adult day care programs are designed spe- 
cifically for mentally impaired individuals, with 
emphasis on consistency in program and staff to 

''limit daily changes that are confusing to clients 
<uid environmental design that allows maxijnum 
independence without compromising safety (95). 
Evaluation of the efficacy and cost of these pro- 
grams is needed. Tremment methods for mentally 
impaired individuals that have been developed in 
adult day care settings may provide a model of 
care for these patients that can be used in other 
long-term care settings. ' - ' 

HOSPICE 

Hospice programs provide supportive services, 
for individuals with terminal illness. Ht)spice is 
a method of care, not a place, and hospice care 



can be provideul in a hospit|il, nursing home, or 
in the patient's home. Services include nursing 
care, medical social services, homemaker, homeji, 
heajlth aide services, and counseling for the pa- 
tient and the family. In addition, short-term in- 
patient care is often jivailable for crises. The tech- 
nology of pain control is central to the hospice 
concept, aiid emphasis is on quality of life rather 
than aggressive medical treatment and prolonga- 
tion of life. 

The first hospice was established in this coun- 
try in 1973, and by 1983 there were an estimated 
1,100 to 1,200 hospice programs inihe United 
States (49). Medicare benefits have been available 
for hospice care since November 1, 1983. Up to 
6 months of hospice care can be covered. 

Because hospice care jis believed to be less ex- 
pensive than hospitalization. Medicare ^i^verage 
of hospice care may result in co^t sa,vings (121), 
but some experts question whether these savings 
will materialize. A recent study compai ed terminal 
cancer patients treilted in a hospital-based hospice 
program with those wjho received conventional 
care. Hospice patients repot ted more satisfaction 
with their c^ire tha^ conventional care patients) 
but the cost of hospice care was th^same or 
greater than the cost of conventional care. No sig- 
nificant differences were found between the 
groups in survival time, pain symptoms, or days 
in the hospital. While the conventional care pa- 
tients spent more dhys in nursing homes than 
hosjiice patients, the majority of both groups died 

in the hospital; only 3 percent of the hospice pa 

tients and 7 percent of the conventional care pa- 
tients died at home. Although hospice programs 
are designed to decrease the number of invasive 
diagnostic and curative treatments, the data show 
little difference between the two groups on these, . 
va^riables (49). These results raise questions about 
the Veal differences between hpspice care and 
conventional care. Further r<jsearch is needed , in- 
tluding. comparison of methods, costs, and out'^ 
comes in hospices based in different settings, such 
as hdspitals, nursing homes, and home care 
agencies. i 

Hospice care is a resource for terminally ill pa- 
tient* currently being cared for in nursmg homes 
or in thQ community. Identification of terminal : 
patients can present a difficult diagnostic proce- 
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(liii o for rorjain subpopulalions, and the dovel- 
opinoht of xwovh precise guidelines and diagnos- 
tic criteria is needed. Improved service delivery 
technologies are also needed to make inforn\alion 
alnnit the hospice alternative available to apj^ro- 
priate patients and their families. 



HKSPni! CARE 



.1 



R<vspite care is tempoi ary care provided for the 
impaired elderly to relieve the primary caregivers. 
Respite care can be presided in nursing homes, 
board and care facilities, or in tllfe individual's 
home, and can range from several hoiirs up to 
a week or longer. Public funding for formal res- 
pite care programs is available in some commu- 
nities tlirough the Title XX Blpck Grant and Title 
llI,of the Older Amei icans Act. There is no Med- 
icaid finding for respite cat^ under the general 
program, but respite care is part of 15 of the 26 
approved- Medicaid 2176 waiverj^rograms for the 
^Iderly (138). (See the technical memorandum at 
the end of this chapter for a description of the 
Medicaid 2176 waiver program.) In addition, 
home health care^ pei sonal care, and homemaker 
services funded thimigh Medicare, Medicaid, Title 
XX, and Iltle III may be used by some families 
as I espite care, since caregivei s are able to leave 
the heme when the aide or homemaker is present. 

CONGREGATE HOUSING 

Congregate housing foi' the elderly, which is dis- 
cussed in chapter 9, is included here because the 
design features and supportive services available, 
in some congregate housing facilities compensate 
for the functional impairments t)f elderly resi- 
dents and thus postpone or avoid the lieed for 
other long-term care services. Ph^^sical design 
features such as emergency call buttons, grab- 
bars in the bathroom, ancf safety features on 
ovens have been built into many publicly and pri-' 
vately funded congi^gate housing facilities for the 
elderly. Some of these facilities also provide op- 
tional supportive services such as meals ^nd 
housekeeping that can eliminate the n«5d jFor 
shopping and some home management aq|vities. 
Alarm systems in each apartment provide psy- 
chological security for physically, impaired' in- 
dividuals. Opportunities for socialization and n 
recreational activities in the facility can help to 
maintain emotional well-being. 

A 



Most congregate liousing facilities in this coun- 
try havej)coit built within the past 20 years. ()\t*r 
time, adniinislrators at these facilities have had 
to deal with the increasing physical and merUal 
imi^alrments of their aging resident.% In some fa- 
cilities, residents have been required or encour- 
aged td move out when their functioning de- 
creased below the level established for admission. 
^ In other facilities, lliese residents are not rec]uii ed 
to move,;and in some facilities, increased serv- 
ij^es haktJ been pix)vided to \}p\p compensaj^ tS}\ 
iinpairmfents and maint^iin independent func- 
tioning, t 

✓ 

Both physical and mental impairments of rdsi- 
, dents can limit their ability to function adtKjuately 
in congregate housing. Physical" problems such 
a» severe illness, the need for fi^quent monitor- 
ing of medication, and being bedridden interfere 
with the individual's ability to live independently, 
and residents with these problems usually trans- 
fer to other long-term c^re settings. Mental and 
emotional problems, incontinence, and accident 
proclivities are also seen as very disruptive -by 
managers and other residents, but individuals 
with these problems often do not se^ the need 
to move (13), which can create difficult adinipis- 
/trative problems for matiagers. 

In summary, congregate lousing is an* appro- 
priate long-term care option for sofne physically 
impaired individuals. The level and type of im- 
pairment that can be safely accommodated de- 
pends on the availability of supportive services 
and physical design features for the handicapped 
in each facility ^Congregate housing is usually;not 
an appropriate option for mentally impaired in'- 
dividuals because of the lack of 24-houT super- 
vision. Federal policy initiatives to Increase 'the 
availability of congregate housing and encourage 
provision of services for physically impaired resi- 
dents are discussed in chapter 9. 



[asues In long-term care settings 
*and services ^ ' 

t 

^evei^al general iss^ies related to long-term Dare 
services an^ settings are discussed in this section, 
including the comparative cost of care in various 
settings ahd the perception of settings as distinct 
caregiving' systems . 
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Acciii ale (U)in|>arison of l|ie cOst of lous long- 
UM in rai o services is difficuk because costs vary 
fioiu one cil}' lo another hnd from rui al to ur- 
bjn aieas. Within communities, costs vary de- ^ 
pending on the agency providing the service and 
ihcjiaurce of payment. For example; Medican* 
usually pays considerably n^)re for specific serv- 
icers than Medicaid. Cost comparisons are further 
complicated hy the inclusion of room and board 
in the cost of some long-term care services, such 
: as nursing home cai e, but not in the cost of.other 
services, such as homo care and aduh day care. 
Despite thests^ifficuKies, some generalizations 
can be made about relative costs of care. 

la gen(M al, nursing home cai^ costs more than 
oilier forms of care because the per di/bm rate 
is relatively high and most patieri|>s re^fiive care 
for extended })erio<:|s. Private patiewts usually pay 
the liighesf^rate, Ibllou^ed by VA and Medicare 
patients, and then Medicaid patients, for calen- 
dar year 1979, the average per diem rate vs^as 
$63.73 for VA^^atients, $38 for Medicare patients, 
and $23.59 for Medicaid patients (24). The cost 
of care in board and care facilities .varies u^idely, 
but is generally one-third to one-half the cos\ of 
nursing home care. In early 1980, the averagp cost 
in board and.care facilities vJbs about $10 a day 
(88). In comparison, the average daily cost of hos- 
pitaU^are was- $226 in 1979 (120), and the aver- 
age Medicare reimbursement for hospital care 
was $182 per day (42.6). v 

7 he cost of home care depends on'the type of 
services provided and the source of payment. 
Medicare payments for homacare ai*e relatively 
high. Reimbursement guidelines/ob the year end- 
ing June 30, 1980, vs^ere: skilled nursing care, 
s$4 1.80 (urban) and "$38.05 (rural); home health . 
aide visits, $33.00 (wrban)'and $27,70 (mral) (116). 
Medicaid payments for home care services are 
generally much lower. For exam'ple; in Colorado 
in 1980, one home care provider received $45 for 
a skilled nursing visit under Medicare but only 
$28 from Medicaid, and $10.24 for a home health 
' aide visit under Medicare but $4 from Medicaid 
tl 17). In Washington, DC, in 1980, Medicaid paid 
$23.75 to $2^63 for skilled nursing visits, $8.61 
to $10.50 per hour for personal care, and $2.90 



per hour for homemaker services (117).*^ No in- 
foimation is available about the cost of liome care 
services paid for by individuals, 

I hejie figu^es indicate that the Medicai e rate 
for a single skilled nursing visit is similar to the 
Medicare rate for a day of nursing home carer 
Sirice the a)st of home care does nof include voovw 
aijd board and other living exptMises, the overall 
cost of care for an individual who needs daily 
skilled nui'sing cai e at home can be higher than 
the cost of nursiiig home care. Most home care 
patients do not, hovs^ever, require or f eceive daily 
skilled nursing vi$1ls; the nurse may go out once 
or twice a vs^eek or less, vv^ith intervening viMts 
of a less expensive home health aide. Home cai^ 
is thus usually less expensive than nursing home 
care. The Medicare reimbursement for a home 
health aide visit was about 75 to 85 percent of 
th^^ Medicare mmbursement for a day of nurs- * 
ing home care, and also does not include ttip cost 
' of room and board. The Medicaid payi^rent for 
1 hour of personal fare in the home in Washing- 
ton, DC, was about one4hird to one-half the aver- 
age per diem Medicaid payment for nulling home 
care nationwide. 

The cost of adult day care varies according to 
the type of program. Those with a rehabilitation 
emphasis cost {ibout twice as much as programs 
with a social emji>hasis, and some adult day care 
costs the same or more than nursing home care. 
A 1976 study ofU'our adult day care programs 
' with a rehabilitation emphasis showed thafrthfe 
average per diem cost was $52 a.day, but with 
a ^ide range of $18.54 to $88.17 (106). Adult day 
care clients seldom attend every day, however. 
The same study found that average attendance 
was 70 days per person per year with a range 
of 48 to 114 days between the four sit#s (106). 
As a result, the overall monthly co^t of Stiult day 
care is significantly less than nursing home care 
and may be similar to the cost of a boaixl and care 
facility. 

The cost of hospice care and re^^ite carQ de- 
pends on the kinds of services used and the fre- 
quency of utilization. At present. Medicare reim- 



»'It is likely timl ll\o lower Medicaid ixjimburaoniont rates dis- 
courage providers ftom serving Medicaid itjcipients. 
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bursemenl for hospice care isymited to $53.17 
a day for a maximum of 6 months. 

^ Congregate housing is considerably less expen- 
sive than other long-term care services. In fed- 
erally subsidized housing, i esidents who are eligi- 
ble for section 8 subsidies pay 30 percent of their 
income for rent. Monthly rent for other elderly 
Individuals can range from $400 per K^|^h up 
to $1,200 to $1,500 or niore,,dependii^^n the 
(acility a^id the amenities provided. ' ^ 

A recent study focAsed on costs and outcomes 
for individuals receiving services in four set- 
tings—nursing homes, gerif^tric day hospitals 
(adult day care centers)^ board and care facilities, 
and senior centers. Applicants were screened and 
stdtistica! methods were used to develop sub- 
groups of similar individuals receiving services 
from each type of agency.*^ After 9 months, no 
consistent significant differences were found be- 
tween subgroups on a wide variety of outcome 

^ measures, including utilization of^skills for inde- 
pendent living, community integration, unrnet 
service needs, and living conditions , There were, 
however, significant differences in the cost of 
care. Considering total expenses for individuals 
in each subgroup, the adult day care was mOst 
^. expensive (about $48 per day),''* folloWed by nurs- 
ing hoine (about $46 per day), senior center (about 
$34 per day), and board andfcare (about $31 per 

^^lay). These figures include the costs of acute care 
services, formal ar\d informal long-term care (serv- 
ices, and living expenses in the community. When 
only the cost of foiwal lolig-term care services 
is calculated, the order is changed: nulling homes 
are xslightly more expensive than adult day care 
and^ore than twice as expensive as board and 
carp facilities, while senior center services were 
least expensive (102), ^ 

Although these data were derived through a 
complex aniilysis of patients and sei^^ices provided 
in a limited' number of settings in F4hnsylvania ^ 

— \ — ~ ^ '\ 

"Many applicants to each agency were ^ol included in this sliidy 
because ihclr needs aixl/or characteristics w(J>e different from those 
of Individuals in llie identified subjjftoups. The authors emphasize 
that tlwir results ni^ only applicable to the kinds of individuals they 
Mudiwl. 

' i *^The adult da>5 care services discussed here were rehabilitation' 
ojjented aervicos provided in a hoafiital as oppoaed to socially 
oriented seiYices that are much less costly. ' 



and Delaware, they raise important questions 
about the differences betw<%n services and costs 
of care in various lolig-term cape settings., 

Sen iNGS AIVD seHvicks DI8riNCr 
CAREGIVING SYSTEMS 

Lftng4erm care services are most frequentJy de- 
scribed using a model in which each of a variety 
of agencies provides uniqye services appropriate 
for specific subgroups of patients. Current fund- 
ing mechanisms and most long-term car^decision- 
making systems assume that this description 
represents reality. In this system, only those tech^ 
nologies apprqpriatte tp each subgroup of patients 
would be used in certain agencies. , > 

An alternative model of long-term care includes 
many agencies, each providing a wide range of 
services to a broad mix of patients with a variety 
of needs. The 'discussion of long-term care set- 
tings and servities in this chapter indicates that 
this model more accurately represents current 
. reality. Increased use of technology in this modpl 
^ is more difficult and more expensive be9ause, 
many different kinds of technologies will be 
heeded in each setting. For example) techjiologi^ / 
thB\ are appropriate for residents of a single riurs- X 
in^ Home could include hospice care techniques^ 
and pain-control*teohnolojies; a yyide range of 
assistive devices and rehabilitation services^/iii- ^ . 
eluding physical, occupational and speech ther- ' 
apy; technologies for caregivers; patient monitor- 
ing devices; and environmental desjg'n t^echnologies. 
* The cost of making these teChnotogies availilp 
jn the pursing home would be very high. 

^\^^ question of whether it is more effective to 
provide a. unique set of services in each setting 
or a wide range of sfervices to a variety qf patients 
depends not only on the relative costs of increas- 
ing^the use of technology. It also depends on the 
yfeasibility of dividing jpatient^ into subgrouiis and . 
Ljthe impact on patient morale and qualify of care 
of moving patienls When thiir needs chlijn^^^ 
Three. ques^c^ relevant to thes^issues can be 



raised: 



Can available assessment measures effec- 
tively identify, care needs for a large propor^j 
tion of long-term cafe p^ents, including both \ 
Uie iiervices the patient , needs ^{i those he 
a^s,,not need? . . 
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♦ How fr^Kjuontly do tho needs of individual 
patients change, i esiilting in the necevssity for 
different servicevS and technologies? 

• What is the impact on patients of moving 
them when their needs change| 

Anecdotal evidence suggests 8omc negative effects 
of moving patientS; including increased disorien- 
tation in a new setting'and lowered morale as a 
re,sult of separation from friends aiul a familiar 
setting. Balancing these iiegativ^j effects against 



the positive aspects ot receiving care in a selling 
uniquely structured to meet one's needs is, an 
issue that requires further reseat ch. rhe relatives 
ease and lower cost of inci easing the use of tech- 
nology in a long-term care system with each 
agency providing a imique vset of services is only 
one factor in the decision ahout which model of 
long-term care services is most beneficial for pa- 
tients. 



Technologies in long-term care 



AsHe^smvnt tecfinologies 

Asi|esjm(^pt technologies include both formal 
assessment measures used to evaluate the indi- 
vidual and knowledge about hov^and when to 
use these measures and how to evaluate 'the 
results, t^fective asg«ssment procedures are im^ 
portant boflh for gocxl pSfie^'t care and for soj(ind 
public policy. Plar\nin^ apdropi iatelong-t6rm care 
for a (fisabled ej^derlw ><loivUma^ requires, an u!v 
d'erstanding of thftcmidition of tHfe inclividual and 
the complex irttei^ictipn of physical, pental, social, 
and oiwironmentav factors that result /itr func- 
tionVl impairmeni and create the need 'for long- 
term\care services. Sjji^y^J ly^ sound public pol- 
icy dOTisions about the administi ation.and financ- 
ing ot Kjng-t(M m cai e sei vices require reliable and 
valid iniormation about functiopal impairrrieiits 
and the need for services in the elderly popula- 
^hon (140). 



A Idr^/e number of assessi^ient measures have 
been deVeloped over the pas} 25 years in the 
United States, and are being used in long-term 
care iCvsearch, demonstration projects, and 
specialized geriatric assessment centers. Most of 
^ -these measures empnasize the functional status 
of the individual, and sortie also assofes social aod 
^ environmental factors that affect the nded tor 
longAerm cai e services. Experts in gerontology 
and long-term care )i^ree that comprehensive 
/ftJhctiorial assessment is essential for the evalua- 
( tion pf elderly individuals for long-term care pur- 

ERIC . \ ' t 



poses and that forntal asJiessment measuros are 
' impoi tant tools for gathering the nece.S3aiy \m 
formation, yet most physicians and otli^r long'- 
t(^rm care service providers are not usirNj; these 
tools. - ^ ' ^ f ' 

The failure of pl^ysicians /ind long-tprm car^' 
^ f)iwtders to us(^com|i)fNBliensive asst^ssment meas- 
ui es may be based in part on lack of knowledge 
about these technologies. Perhaps more in\por- 
tant is the fact that Medicare and Medicaid eligi- 
bility fp/mo^ long-term care serviqdws not based 
on a comprehensive functional assessment of the ' 
patient, and no^tandard assessment is required 
for individuals who pay privately for long-t6rm 
care services. Thus pHJ^sicians and long-term care 
providers ai:e not required to use comprehensive 
assessment measures and are often reluctant \o 
spend the additional timemeedejLto complete ithe 
assessment. - / ' , 

Failure to use comprehensive assessment meas- 
ii||es can result in failure to identify treatable con- • 
ditions. For exa^nple; a recent study of ir|£^)n- 
,tinence in nursing home patients (75) ^ound That 
50 percent of the residents were incontinerU, but 
^ only 14 percent of these incontinent patients had 
this problem listed by their physicians, and very 
few were receiving any treatment for it. While ' 
identification of incontinence would rosuh from i 
a thorough medical evaluation, many Juirsin^ 
home ^idents do not receive thbrougn evalua- 
tions, of a comprehensive assessment meaa^jfe ^ 
by the physician or another health care profds- 
sional coqld increase the probability of identify- 
ing these conditions. , 
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Many research proj(>cts and demonstration pro- 
grams have used comprehensive assessment mea-^ 
siires to identify appropriate long-term care serv- 
ices for elderly, individuals. For example, ohe 
study evaluated the use of comprehensive assess- 
ment for frail elderly individuals living at home 
and awaiting placement in a nursing home; as a 
result of the assessments, about 60 percent were 
recommended for and assisted in receiving long- 
term care outside a^nursing home, including 23 
percent who received supportive ser\uces at 
home, and 30 percent who were placed in super- 
p vised boarding homes (140). Other s^dies have 
demonstrated the use qi comprehensive assess- 
ment measures^br identification of inappropriate 
use of services dnd unmet needs in the commu- 
nity and for patient planning aftd treatrfrtfiit ^ 
evaluation in nursing homes (38;48,140). 

There i^ as yet no consensus on the validity of 
studies showing positive results of the use of com- 
Vprehensive assessment measures. Some experts 
believe that the state of the art in assessment tech- 
nology may not be sufficiently developed to pro- 
vide positive re.^ts (17). One recent study in- 
dicc^tes that the iisckof comprehensive assessment 
measures i^-4jffective in improving patient out- 
come' bi^ly in certain groups of patients Ola). 
Ongoing ^search at specialized geriatric assess- 
ment confers around the country can be expected 
J to clarify these questions. 

Althougi^ Jin enormous number of^^ariables are 
' Velatedito functional impairmentj^jimd lon^-term 
care needs, it is generally agreed that the most 
important can be grouped in a few general cater 
gories or domains, including: 1) nee(^ for medi- 
cal treatment; 2) physical functioning, ^ menial 
functioning; and 4) social functioning and envi- 
ronmental fit. In each category; evaluation of the 
residual sti engths of the individual is as iiiipor- 
tant for long-term care decisionmaking a(s the 
identification of deficits and problems » In the fol- 
lowing sections; variables in each of the categories 
and problems \Vith measurement are discussed. 

MeaHurement of Need for Medical Treatments- 
Most a^ssment instruments designed for im- 
paired elderly individuals include an evaluation 
oP^pecific medical care needs ; such as the need 



for tracheostomy, respiratory th(*rapy,, or intra- 
venous medications/rlie need for/requent phy-. 
sician services, skijled nursing care, pliysical tlier- 
apy; occupational therapy; and speecli-therapy 
is also usually evaluated. 1 liis information is iin- 
porMuit because the availability of needed medi- 
cal care services in the community and in long-, 
term-care institutions may affect appropriate 
placement of the individual. No problems'in tfie 
assessment'df informat^ion in tliis category hayej 
been noted (140). 

Measurement of Physical -Functioning,— As- 
sessment instruments designejr to evaluate pliys- 
ical functioning include megtJ^^s of genera] phys- 
ical health; such as bed dayS; restricted activity 
dayS; and predicted life expectancy;*'^measures of 
self -care activities, such as l^athing^ dressing; <\ud 
feediUjg; and measures of home management and 
indef>endent functioning, such<is shopping; cook- 
ing; using a telephone, taking)medications^md 
managing money. Although many of the same ac- 
tivities are included in several measurjement in- 
struments; differences in wording and scales may 
mean that results using different instruments may 
not be comparable and some instruments may be 
more useful in certain ^ttings than others (43). ^ 

Several conceptual problems in the measu^^e- 
ment of physical functioning have been noted. 
First; the functional ability of elderly individuals 
is known to vary from day to day as a result of 
fatigue; acute illnesS; and other factors; making 
it difficult to arrive at a single measure of physi- 
cal functioning. Second; both motivation and op- 
poHunity affect physical functioning (43); and 
there may be a heed to disflfiguish between those 
who are unable to perform a certain function 
under any circumstances; those who are not - 
motivated to perform the function; and those who 
do not have^an opportunity to perform the func- ^ 
tiou; such as nursing home residents who do npt 
need to cook and often are not allowed to shower 
without assistance. Third; functional ability can 
sometimes be improved with the use of assistive 
devices, and assessment measures diiffer in the 
way that functioning with the use^'of an assistive 
device is handled (43). 

Assessment nieasures hare been used exten- 
sively in the NatVmal Loiu^Term Care Channel- 
ing DenionstraUon iH^oiamn described later in this 
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chaplcM\ Pivjiinfiuuy findings on uSo of Ihoso 
inoasiii'os indicate several amis Of pliysical func- 
tioning dial arc not adequately, evalualed with 
available measures, lyliese include: 1) deficils in 
vision, hearing, and speech that can have a ma- 
jor iinpacl on die-ability to function independ- 
(Mitly, 2) th(^-r elatS®^ ease or difficulty with which 
an in(livi(\ual perfoiMiis a certaih function, and 3) 
the individual's fX)tential to perfoim a certain 
function in a dill^^i^it setting or with rehabijita- 
lion training (77). Each of these issues is impoi - 
tan I for the evaluation of an inriividuars rieed for 
h7n][5-t'(*rni cai^e sei^vices. 

Measures of Mental Functioning. —Assessment 
instrumenls have been developed to measure 
throe maifi aspects of mental functioqiiig: cogni- 
tive functioning; affective functioning! and gen- 
tM'al mental health. Measures of cognitive func- 
tioning focus on orientation to person, place, and 
tiino;7X*rsonal and cui rent information; attentioA; 
comprehension ; and memory. Measures of affec- 
liVe fuiK:tioning focus primarily on depression^ 
and measures of general mental health generally 
screen for psychiatric illnesses (43). 

Valid assessment of mental functioning is^even. 
more difficult than assessment of physical turtc- 
honing, partly because of problems in defining^ 
conditions such as 'gonfusion,'' "dementia," 
'disorientation, ' and "depression" (84,140). In ad- 
dition, mental func|ioning in the elderly is often ' 
affected by acute and chronic illnesses and by 
medications prescril>ed for these illnesses (43); as 
diese physical factors change from day to day, 
mental functioning may also change. It is also dif- 
ficidt to separate cognitive impairment from de- 
pi ession since some depressiotis hav^ymptoms 
like dementia in the elderly (43TrTor these rea- 
sons, then eliability ^nd splidity of measures of 
mental functioning have been difficult to estab- 
lish. It has been suggested tht|Jf)jB available meas- 
ures of mental functioning should be used only 
as gross screening tools for identifying individuals 
who need more intensive evaluation Cl40)i 

A majol pi^blem in using njeasures of mental 
fu/ictioning in long-term care is that the relation- 
ship between impaired mental function and a 
need for long-term care services has not been 

established.. It is known that some individuals with 

* 

considerable memoi y problems are able to func- • 



lion safely in their familial' homo oiu iron»n(MU, 
vvhijt? otKl^rs who p(M foi ni well onnesls of mem-^ 
ovy may be subject to occasi^)nal or continuous 
confusion or agilation lhaljimils their ability to 
fimclion independ(Mitly (140). 

Some recent reseai:ph indicates tfial severity of 
functional impaii inent may be i elaied to die loss 
of sj>ecific cognitive functions. One study suggests 
That individuals with primaiy losses in memory 
and orientation had less severe functional impair- 
ment, while those with primary losses in atten- 
tion antl recognition were moi e severely impaiiL:ed 
(133), ComirK)nly used mejital status measures 
that emphasize memory and orient^ion may 
therefore not distinguish accuratelj^b^^ween 
those who are able to care for themselves and 
those who need assistance with self-care as a re- 
sult of mental impairment (142). Increased under- 
standing of the relationship between loss of spe- 
cific cognitive functions and the need for long- 
term cai^ services is important for identifying in- 
dividuals who need care, designing appropriate! 
care systems, and estimating the future size of 
llie long-term care population. 

Measurement of Social Functioning and Envk 
ronniental Fit.—Evaluation of sociaHmd environ- 
mentTil functions affecting the impaired individ- 
ual is iTnp($rtant for decisionmaking in long-term 
care (^3,140), Informal support provided by fam- 
ily and friends often allows mentally and physi- 
cally impaired individuals to remain at home 
rather than be placed in a nursing hoine. Simi- 
larly, the characteristics of the individual's envi- 
ronment,Jncluding the physical layout and any 
rules, regulations, or external constraints will 
often affect his well-being and his ability to func- 
tion independendy (43). 

Despite the recognized importance of social sup- ' 
ports^and environmental characteristics 7or the 
impaii e<:I elderly, it has been difficult to dev^op . 
valid assessment tools to measure these factorsi 
Although the general concepts of social function-, 
ing, social supports, and environmental fit are 
clearly related to long-term care nejeds, it is diffi- 
cult to specify the aspects of these concepts that 
ai e mqst relevant to long-term care decisionmak- 
ing. In addition, interpretation of results is com- 
plicated by lack of norms and by important dif- 
ferences inihe way that individuals react to social 
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Marjory CoUlns 



Many kinds of emotional and social supjfJort are related 
to long-t6rm care needs^ 



and environnuMilal i (^alitios (12,43). For example, 
some individuals may bo satisritMl with nuich less 
. social intoi action and le\V(^r social acliviti(??^4fian 
olh(M«»i. Siniilai ly, rules and euvironinental con- 
straints that are (Experienced a.s very restrictive 
by sonuE individuals may have a neutral or positiv(E 
elTeM t on others. Objective measurement of iUv. 
complex inlBKaetion IxMween the individua^l's prc^f- 
01 (Mices and (expectations and the. reality of his 
physical and social environment is difficult. 

Kane and Kane (43) have discussed measui e- 
uumi tools in three categories: social interaction? 
and r(\sourc(\s, j3(M sonal coping and subiective 
weil-being, tind enviTOnmental fit. Some measures 
in ihcU of these categories have been developed 
for us(* in long-term care decisionmaking; while 
oth(M s wew designed foi^ use \Adth the well elderly 
or for individuals of all ages. Measures of social 
intercK:tions and resources generally include items 
about the existence and location of family and 
friends, frequency and quality of intergenera- 
tional contacts; and other s<x:ial activities. Meas- 
ur(\y)f pei^onal coping and subjective welbbein^ 
include scales on life satisfaction; morale; hap- 
%. piness, adaptability, and coping skills. The third 
categoi\V; envirbnmentatfit, includes measures to 
describe the individual's environment; rules, reg- 



ulalions, and |)r(3gramn)atic aspects of his living 
situation; and the fit betvve(Mi his charact(?ristics . 
and aspects of his environment. 

MiiltidinienHional Measui-es. --Multidimensional 
assessment measures are designed to provide in- 
formation about many diffennU aspects<)f client 
functioning; incliidii4g physical; mental; scxial; and 
ei^ironmeiital. Kxamples include: the Sickness 
Impact Profile (SIP); developed to assess the out- 
come of health care; the Older Americans He- 
sources and Se^ vices instrument (OARS); devel- 
oped at^Duke University and used in a GAO study 

Clev(^land, OH; th(^ Ccimprehensive Assessment 
andMleferral Evaluation ((^ARE); developed for the 
United States-United Kingdoin Crof>s-National * 
Project; and the Patient Appraisal and Care Eval- 
uation (PACE); developed by foui^ universities for 
use in the management of pati(mts and foi^ admin- 
istrative and research pui poses (43). ^ 

Issues of reliability and validity have been par- 
ticularly troublesome with multidisciplinary meas- 
ures/particularly questions about inter-rater reli- 
ability and how t(rbvaluat(^ the validity of these 
measures. Several general ij/sui^s affecting \}^c use . 
of multidisciplinary nu^asures and all geriatric 
assessment technologi(\s are discussed hei^e. 



ISSUES IIV ASSESSMENT lECHNOLOGV 



hich Instrument to Useli-l he large number 
of available assessment tool* presents q difficult 
choice for geriatric practitione) s. Many of these' 
measures have been developed fpr ^esearch or 
demonstration pi^ojects. Measures developed for 
research and demonstration pi^ograms are often 
too long to be practical for widespread use'by ger- 
iatric practitioners. 'Mn addition; researches have 
often devised new i^truments or adapted exist- 
ing instruments to precisely serve the purpose 
Of their projects; this" increases the numbe];.of 
available instruments and Hoes not help to test 
the validity or reliability of existing measures (20). 

Assessment can serv^ a variety of purposes^ in- 
cluding description; screening, diagnostic and 
treatment planning; monitoring changeS; and^pre- 



"II has been ostimatod that under the existing payment structure 
family physicians, general practitioners, and inter nists cannot be 
expected to spend longer than 5 additional minutes in assessment 
of their elderly patients (45). ^ ^ 
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dieting oiitconie; certain assessrnetU measures are 
believed to bit more appropriate for one purpose 
than anothejr (43). A concise pamphlet for prac^ 
titioners on available assessment tools and appro- 
priate uses is needed. 

^ Incentives for IJ^*— As desci ibed earlier, there 
is.little incentive (bv widespread use of assessment 
measures. Comprel^ensive functional assessment 
is generally not, required for public fui^ding of 
long-term care serxaceS; and neither Medicare nor 
Medicaid provide reimbursement for the physi- 
cian's time spent in functional assessment. Re- 
qiiired use of a comprehensive functional assess- 
ment measure as part of eligibility determination 
for publicly funded long-term Care services u^ould 
create an incentive for use of these measures. A^^ 
1977 report by the Institute of Medicine has rec- 
ommended this approach: 

1 he Federal Government should reiiAburse for 
long-term care provided to the functionally de- 
pcmdent elderly . , . Eligibility for Federal reim- 
l)U! senienl of long-term care should be based on 
a comprehensive assessment process (41). 

Functional assessment is ''recommended to serve 
a gatekeeper' function for long-term care serv- 
ices as well as to assure appropriateness of care 
for the individual patient" (41).- 

Selection or development of a comprehensive 
^functidhal assessment instrumei^tfor determin- 
ing eligitjtttty for publicly funded long-term care 
sei^ices would require choices about the most im- 
portant factors to measpre and the most appro- 
. pi iate structure and wording for the test instriA^ 
ment. The required irse of such an instrument 
would, however, eliminate uncertainty about 
which one to use, and repeated use of the same 
instrument Would allow for extensive evaluation 
of reliability and validity and subsequent refine- 
ment of the instrument. 

Physiciaris and other long-term care providers 
now spend considerable time on forms to estab- 
lish eligibility of patients and clients for publicly 
^ funded long4erm care services, A comprehensive 
functional assessment measure might be substi-^ 
tuted for other curren% required forms. Sirice ^ 
public funds pay such a large proportion of long- 
term care services ; agencies required to use an 



.assessment measure for publicly funded services 
Ijaigljt gradually extend the use of this measure 
vb privately funded services as well. 

The Value of 8€M>ring.r-Some assessment meas- 
ures result in numerical scores on individual sec- 
tions or an overall score on all settibns of the test. 
These scores are used to indicate degree of im- ^ 
pairment in physical or mental functioning, or the 
extent and kind" of services needed, and ^/in also , 
be used to 'measure improvement or deteriora- 
tion in an individual pAtient. In some States, scores 
on comprehensive assessment measures are used 
to detennihe eligibility for certain long-term care 4|r 
services; for example, in New York State elderly 
individuals who score over 180 on a comprehen- 
sive functional assessjtnent measure are eligible 
for Medicaid-funded nursing home placement 
(140). ^„ 

Although scoring has been used extensively for 
research and administrative purposes, there is 
great concern about the validity- of tliis process. 
Little information is available about the relative 
importance of various aspects of functioning. It 
has been pointed out that these scoring systems 
often assume that "the items being scored con- 
sist of a systematic; ordinal set of characteristics 
of a single phenomenon (e.g., total physical func- 
tional disability, total mental disability, total phys-. 
ical plus mental disability, etc.). (140). In fact: 

ThiB items being scored are«rareJy if ever of an 
ordinal nature, (and) there is no basis for assum- 
ing an ordinal relationship (between items) in 
which a given score would represent a given de- 
^ gree of total mental function and a specific higher 
score would represent a predictably proportion- 
ately better level of total mental functioning (140), 
i ■ 

The use of overall scores for the evaluation of ^n 
individual patient tends to obscure informatiqn • 
about specific problem areas^ but spores o ul fe: : ^ 
. lected test items can be used the way the resww 
of lab^sts are used, to indicate the presence or 
absence of a problem that requires further anal- ) 
ysis (140). 

r Who should Do the AmeMitient.— Oomprehen- 
sive functional assessment involves two steps: col- 
lection of the necessary information and analy- 
st of the information. Each of these prqceduresf ^% 
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can tind is being done in various settings by in- 
dividuals with or without special training in ger- 
iatric assessment, by physicians, social workers, 
or nurses, and by teams of health care profes- 
sionals, each collecting and analyzing information 
in his area of expertise. Information can also be 
collected and an^zed by computer. The decision 
about who should do the assessment depends on 
numerous factors that interact: 

• the purpose of the assessment, 

• availability of funding for coHection and anal- 
ysis of the information, 

• availability of trained staff to do the 
assessments, 

• degree of confidence in the reliability and 
validity of the assessment instrument, and 

• beliefs about the role and importance of clin- 
ical judgment in the collection and analysis 
of the information. ^ ^ 

^me experts have suggested that since many 
physicians have been reluctant to spend the time 
heeded foi> comprehensive assessment, these 
assessments should be available through geriat- 
ric assessment centers in local jurisdictions. At 
present, comprehensive functional assessment 
measures are sometimes used for research and 
administrative purposes without the additional 
evaluation of a trained professional, yet it is gen- 
erally believed that adequate patient care and 
long-term care planning require clinical judgment. 
In fact, some experts believe that assessment 
measures should only be used as general screen-* 
ing tools to identify individuals who need further 
evaluation by trained professionals. Others believe 
that formaPassessment tools are not needed for 
patient care when a trained professional is avail- 
able to evaluate the patient; even in this case, how- 
ever, assessment measures can help remind the 
clinician of important factors to evaluate. In ad- 
dition, the common language of the assessment 
measure provides a rnethocj for teaching geriat- 
ric care and communicating between disciplines 

mi * 

* The role of the patient aV^d his preferences has 
received relatively little attention in discussions 
of comprehensive assessment measures^ Since pa- 
tient motivation and expe^rtations are^own to 

. affect response to chronic disease and impair- 



ments, this issue' needs more attention. In this 
context, adequate procedureB for maintaining 
confidentiality of patient records are especially 
important since inforijjation ^bout all aspects of 
the patient's functioning is available on the a^s^ess- 
ment form. 



jJLssistive devices antjl 

rehabilitation techniques ^ 

Technologies to maintain or increiase the inde- 
pendence of the elderly include ^isslstive devices 
and rehabilitation techniques that compensate for 
functional impairment. For some individuals the 
appropriate use of these technologies will post- 
p6ne or eliminate the need for institutionalization 
or extensive home care services; fj^r others the 
use of assistive devices and rehabilitation tech- 
niques can k^educe the burden of care on family 
and friends. In nursing homes find board and care 
facilities,.these technologies can improve the qual- 
ity of life for residents by maintaining} some level 
of independent fiyictidning and decreasing the 
need for staff assistance. 

The ggal of rehabilitation is to maintain or re- 
store independent functioning, >ather than to 
cure disease. For the elderly, this approach is par- 
ticularly important because many of the diseases 
that affect the elderly are not curable at present. 
Rehabilitation technologies can help an individ- 
ual to function independently despite underlying 
disease conditions. Even relati3{ely small improve- 
ments in functioning can make a difference in self- 
^are ability ^ For example^a Stroke victim who cah 
learn to tratisfer from bed to v^lleelchair and 
wheelchair to commode can be independent in 

^ many self -care activities (140), Similariy; an indi- 
vidual with severe tremor due to Parkinson's dis- 
ease can continue to feMI himself using devices 

. such as splints and special eating uten^ilS; thus 
avoiding the need to be fed and associated feel- 
ings of dependence and loss of control. 



REHABILITATION TBCHNOLOGIBS 



Ma^y assistive devices havel>een developed to 
compensate for functional impAilrment. Theyl 
range from suph simple devices as a long-handled 
soaper to help an individual with limited arm mo- 
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Sources of information about assistive devices 
include computerized data systems and catalogs 
produced by public agencies and private manu- 
facturing and retail companies. ABLEDATA, a 
computerized data base sponsored by the^ Na- 
tional Institute for Handicapped Restjarch, cur- 
rently lists more than 6,000 products for disabled 



Table. 16.— Examples of Asalatlve Oavlcaa for tha Functionally ImpalriKi ^Idarly* 



Impairment ^^ 


Simple devices 


Complex devices 


Vision 


Lighted magnifying glass 
Large-print books 


Electronic reading machine that convert^ 
printed material to speech 


Hearing 


Hand-held speaking tube or horn 


Infrared hearing system that transforms 
an audio signal via Infrared light beam 
to a receiver worn by the listener, thus 
suppressing background noise that Is a 
prpblem for hearing aid users (57) 


Speech 


^ Manual communication board; the in- 
dividual points to a symbol Or what he 
wants to say 


Electronic comnriunlQatlon t)oard With 
memory and print-out capability. The 
Individual uses a switch to activate a 
cursor on me ooaro io moicaie woros 
or messages (19). Portable spe^h syn- 
thesizer (8) 


Memory 


Pad to keep notes forjemlnders 


Clock riidio system that verballtee 
reminders and automatically controls 
some appliances 


Mobfllty ^ " 


- Braces and splints 
Cranes, walkers, and wheelchairs 
Ramps 


Computerised electhcal Impulse device to 

stlmul^e muscles and allow paralyzed 

persons to walk (40) 
Volce*controlled, electric wheelchair that 

can open doors and manipulate 

switches (8) 
Electric chalrllft for stairs 


Upper extremity weakness 


Reachers and grippers 
Levers to facilitate turning door knobs 
and faucet handles . 


Prosthetic control system using electronic 
sensors and mechanical transducers to 
operate a prosthetic arm*(6) 


Bathing 


Shower or bathtub chair 
Long>handled Reaper 


Hydraulic bath lift 
Horizontal Shower (19) 


Dressing \ 


Velcro fasteners 

Clothing that opens In* front * 


No complex devices known 


Eating ^ 


It " — " — 

Utenells v^ith built-up handles 


Automatic feeding machine (56) 


Toileting 


Bedside commode 


Commode with automatic toilet flusher, 
wann watefnt>ldet and hot air drying In 
a push-biAton unit (19) 


Shopping 


Shopping cart for a wheelchair user 
Prepackaged, freeze^lrled meals 


Shopping by computer 


Cooking 


Suction ortp|>er to hold a Jar to be opened 


Robot that can prepare meals (56) 


Environmental control 

9 


Switches and controls on extension cods ^ 
that can be reached by the patient 


Computerized remote €tpvlronmentat con- 
trol system to allow a t)ed orchair* 
bound patient to adjust lights, radios, 
TVs, thennoatats, and other electrically 
controlled appliances (19) 



*Th«t# d«vlc«t W«r« Ml*ct«d to lUuttrtt* th« kinds of utl«yy« ddvlctt that trt tYttlftbt«. Vr>ou0«ndt of othtr (ftv1c«t *r» alto avill«6l«. 

SOURCE: Offic* of Ttchnology AtMttm«nt. ^ 
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tion to bathe himself |p such highly sophisticated 
devices as voice-controlled robots for bedridden ^ 
patients that are bein^ developed by the Veterans 
Adnriinistration/Stanford University Robotic Aid 
Project (32): Some examples of assistive devices 
to compensate for common impairments of the 
elderly are shown in table 16. 
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persons ol all ages. Other computerized dat« sys- 
tems include "Accent on Information/' a propri- 
etary system developed by Raymond Cheevers, 
ami "Automated Retrieval pf Information on , 
Assistive Devices'' (ARIAD), developed and main- 
tained by Louisiana lech University (108). Sev- 
eral catalogs list assistive devices for the elderly. 
For example, A Catalogue of Products and Serv- 
icos To Enhance the Independence of the Elderly, 
compiled at Drexel University, lisfs more than 250 
products, including appliances; special clothing, 
and communications devices (5). Thfe American 
Association of Retired Persons and the Western 
Gerontological Society are completing ^ catalog 
of about 400 devices that assist older persons to 
live independently at hoipe. The catalog wiU be 
published in early 1985 (54). 

In addition to assistive devices, many rehabilita- 
tion techniques are used by physiatrists (physi- 
cians who specialize in rehabilitation); physical 
therapists, occupational therapists, nurses, ^nd 
other health care professionals to' assist disabled 
persons to maintain or improve their function- 
ing. Rehabilitation techniques are Included in this 
section with assistive devices because they are al- 
ternative technologies for maintaining independ^ . 
ence and because the effective use of assistive de- 
vices often depends on the simultaneous availa- 
bility of rehabilitation services and procedures 
(55). Like assistive devices, rehabilitation tech- 
niques can be simple procedures such as teaching 
a stroke victim and his family how to lay out his 
clothes to allow him maximum independence in 
dressing, or complex procedures such as the^use 
of electronic sensing devices to provide biofeed- 
back to a disabled person who is not able to sense 
the position of his feet or arms. 

Appropriate rehabilitatioVi technology for any . 
individual depends on an evaluation of functional < 
impairments etnd residual furtcUon; that is, which 
functions the individual is not able to j^rform and 
which abilities and functions he retains. Assess-^ 
ment of the individual should determine the need 
for a simple (dMce or a more cortiplex one. Often 
both a device and rehabilitation services are 
- needed. For example, a person wtth degenerative 
joint disease may need both a cane or walker and 
physical therapy in order to maintain mobility. 
Successful use of rehabilitation technologies de- 



pends as much or more on matching the individ- 
ual and the appropriate technology as it does on 
the existence of. sophisticated devices and reha- 
bilitation techniques (26).'" 

CURRBNT FEDERAL INVOLVEMENT IN RE8EAHCH 
AND DI^LIVBRY OF REHABlLn ATlON TKCHNOLOGipS 

Many Federal Government agencies have pro- 
grams of research, evaluation, or funding of re- 
habilitation technologies. Most of these are 
directed toward the needs of disabled individuals 
of all ages and focus odPfcertain types of devices, 
a particular step in the process of designing and 
evaluating devices, or provision of devices and 
rehabilitation services to individuals*? 

The National Institute of Handicapped ReseflFch 
(NIHR)*'^ is the lead agency responsible for initi- 
ating, funding, and coordinating Federal research 
to benefit disabled persons of all ages. NtHR's long- 
range plan, submitted to Congress in January 
1981, included recognition of the special needs 
of the disabled elderly and a commitment to ^el^- 
vant research. NIHR currently ^nds 21 Rehabil- 
itation Research and Training Centers, including 
two focused speciifically on the ne^sds of the elderly: 
one at the University of Pennsylvania and the 
other at Rancho Los Amigos Rehabilitation Hos- 
pital, in affiliation with the Ethel Pjercy Andrus 
Gerontology Center and the School of Medicine 
of the University of Southern California (122,135). 

Federal fund^g for sonie assistivfe devices and 
rehabilitation services for the elderly is available 
through Medicare and Medicaid, and tp a limited 
extent through State rehabilitation^ agencies sup- 
ported in part by grants from the Rehabilitation 
Services Administration. The VA is a maj9XM)ro- 
vider-of assistive devices and rehabilitation serv- 
ices for disabled veterans of all ages and is the 
Nation's largest purchaser of assistive devices (69). 

*«Ther« is continuing debate about how to alloycate research and 
delivery resoutx^es between dimple, relative^ inexpensive devices 
and technological^ sophisticated devices. This debater at a policy 
level tends Jo focus more on devices than on the needs of the indi- 
vidual (34), 

''NIHR was created by the Rehabilitation, -Comprehensive Serv- 
ices, and Developmental Disabilities Amendments of 1978 (Publiq^^ 
Law 95-602) which moved the existing research programs of the 
Rehabilitation Services Administration in the Department of H^lth, 
Education, and Welfare (now, the Department of Health and Human 
Services) to the Office of Special Education (n the Department of 
Education. * 
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The VA funds research In rehabilitation technol- 
ogy for disabled persofts of all ages through its 
Rehabilitation Engineei^ing Research and Devel^ 
opmont Program (122)/ 

FACTORS AFFBCllNG THE JU8ROF RBHABILITATION 
TECHNOLOGIES BV THE ELDEHtY 

' Despite the availability of thousands of assistive 
devices and rehabilitation technique^; severaf 
problems limit the use of tfjese technologid^ by 
the elderly: ^ ' ^ 

• The elderly often liave several functional im- 
pairments associated with multiple chronic 
diseases. Devices and techniques appropri- 
ate for one impairment may not be usable 
because of other impairments the individual 
has. 

• Cognitive impairment* can interfere with 
an elderly indiyidual's ability to u§e ai\assis- 
tive device or respond to h rehabilitation 
technique. \ 

• Negative stereotypes about thp elderly and 
their potential for rehabilitation limit theMn- 
terpst and enthusiasm of rehabilitation spe- 
cialists, and sometimes the elderly and their 
families; for obtaining and using rehabilita- 
tion technologies. 

• Limited availability of skilled rehabilitation 
personnel in long-term care settings restricts 
access to assistive devices and rehabilitation 
services. 

Other problems limit the use of rehabilitation 
technologies by disabled persons of all ages. These 
include difficulties with production, marketing/ 
funding; and repair of assi|jK devices. Lack of 
effective methods for gettiii^pevices from inven- 
tors, to individuals who need them is a major 
obstacle to the use of these technologies (122). 

The Impact of Multiple Impairments.— Many 
elderly individuals suffer from multiple chpc^nic 
diseases with resulting functihri|^impairm«itS; 
and this affects the kinds of assistive devices aWd 
rehabilitation techniques they can use effectively 
(19). Rehabilitation technologies aj^e often de- 
signed to compensate for impairment by substi* 
tuting another function, yet this ^stij^stitution of 
one ability for another is difficulti?vhen multiple 
impairmeots are present in the samPindividual. 



For example, an elderly individual who cannot 
walk because ot\i\ amputation, hip fracture, or 
osteoarthritis may not have ^e stamina, to use 
^ crutches or a walker because of cardiovascular 
or respiratory disease. Similarly, an elderly blind 
person witMf^aralj/sfe of an arm due to stroke or 
decreased tactile sense due to diabetes will not 
be able to use braille to read. 

Assessment of all the individual's functional im- 
pairments and residual strengths is a prerequisite 

^ for matching the individual and appropriate de- 
vices and services. Locating devices for an indi- 
vidual with a specific combination of impairments 
often requires a wide knowledge of available de- 
vices or a time-consuming search thi^ough cata- 
logs. Although data are not available, it is likely 
that many assistive devices purchased for elderly 
individuals with multiple impairments jire not 
used because the individual lacks the residual abil- 

r ities needed to use the device. 

Physiological changes tliat occur with normal 
aging can also restrict the use of rehabilitafion 
technologies. These changes jnclude decreases in 
vjsual acuity and hearing ability, decreases in 
touch sensitivity and fine motor control, decreased 
grip strength, and decreased capacity of the body 
to respond to environmental extremes (4). While 
these changes may not limit tl^e functioning of 
the healthy elderly individual^ they lessen capac- 
ity to compensate for impairments resulting f it)m 
acute and chronic dl^ase. For example, decreased 
grip strength may not interfere with the function- 
ing of the healthy elderly person but can hamper 
the ability of a mobility -impaired individual to use 
a cane or grab-bars effegtively. Awareness of the 
physiological effects of normal aging is essential 
for the design of rehabilitation technologies for 
the elderly. 

The Impact of Confusion on the Use of Reha- 
bilitation Techrtologies.— Although only a small 
percentage of all elderly persons have symptoms 
of confusion or orgi^iclbrain disease^ large per- 
centages of the long-term care population are af- 
fected, including up to 50 perfcent of nursing 
home residents and 20 peircent of community 
dwelling elderly over 80. The impact of confu- 
sion on their ability to use rehabilitation technol- 
ogies has received little research attention, al- 
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though afiecdolal evidence indicates that it is an 
important factor. 

A recent study of patient!^ in rehabilitation fa- 
cilities in Canada (99) showed that confused pa- 
tients did not respond well to standard rehabilita- 
tion technique^. After a year 59 pcsrcenl of not- 
contused patients hyad rfeturned home, but only 
16 percent of the severely confused patients had 
he so. The authors conclude: 



Tht? standard rehabilitation approach depends || 
on the patient learning ways to deal with the 
disabiljty and practicing techniques taught by the 
therabist. Iniellectvial dysfunction impairs learn- 
ing ab Uty. Accordingly, it is not surprising that 
our data demonstrate this approach is not more 
effective than a standard supportive approach in 
which spontaneous improvement can occur. 

The authors recommend the development of re- 
habilitation methods^ specifically for confused pa- 
tients. 

I Confusioi* restricts the ability of the disabled 

elderlj^ jierson to lectrn to use assistive devices 

such as walkei 8, hearing aids, ojU^mple devices 

to help in dressing, bathing, or eanng. Sometimes 

it is even difficult for the confused person to 

remember what the device \s for. Failure to assess 

cognitive functioning may result in the purchase 

of assistive devices that are inappropriate for the " 

patient. , 
■ " 

Reseat ch findings about the effectiveness of re- 
habilitation technologies ar^e also affected by the 
'"existeiipe of mental confusion in the long-term 
care population. Formal research that doejs not 
distinguish between patients who are confused 
and those who are not may reach ambiguous con- 
clusions, reflecting a mixture of positive results 
with one group of subjects and negative results 
with another group. Similarly, informal evalua- 
tions by long-term care providers who use reha- 
bilitation technologies may produce meutral or. 
negative results because many patients are too 
confused to learn to use the devides or respo^id 
to the rehabilitation techniques. As a^^esult, pro- 
viders often become discouraged about the effi-^ 
cacy of these technologies in generaL Formal re- 
search that is clearlv structured to differentiate 
between confused md not-confused subjects can 
help to identify technologies apppoptiat^ for these 
two groups of patients. / 

ERIC . > ^ 



Negative Attitudes About the Rehabilitation 
Potential of the Elderly.— 1 he belief that the 
elderly deterioi ate inevitably, both physically and 
mentally, is widespread in our society, and affects 
the elderly, their families, health care profession- 
als, and long-term care providers. The sense of 
hopelessness resylting from this belief is a signif- 
icant barrier to the use of rehabilitation tech- 
nologies. 

As a result of these negative stereotypes, many 
elderly persons resist thin|!ting of thems^elves as 
ol^ and deny impairmentf that they think make 
them seem old. They may refuse to use i^ssistive 
devices such as canes, walkers, and hearing aids 
that call attention to impairments even though use 
of these devices might help t9 maintain independ- 
ent functioning. Other elderly per^jons, especially 
those who ai*e recovering from a debilitating 
acute illness, accept the negative stereotypes 
about the inevitable deterioration and adopt a 
sense of hopelessness about recovery (19). In this 
state of mind, they are unlikely to respond well 
to rehabilitation services. 

Family and friends of disabled elderly persons 
can be an important source of motivation and con- 
crete assistance in obtaining assistive devices and 
helping the individual to install or learn to use 
them. Family members can help locate rehabilita- 
tion services, provide transportation, and en- 
couragfe the disabled individual to cooperate with 
the rehabilitation plan, but family and friends 
who accept the stereotyped view^ that deteriora- 
tion is inevitable are unlikely to offer encourage- 
ment and assistance in obtaining these services. 

Health care professionals and rehabilitation 
specialists often share society's negative view of 
the elderly. Most physicians and nurses prefer 
younger patients and those whose ailments are 
curable (87),. and some rehabilitation counselors 
also exhibit bias against the elderly (110). These 
negative attitudes result in lack of enthusiasm for 
the rehabilitation of the elderly and relative lack 
of rehabilitation research and services fqr thip age 
group (61). Nevertheless, a recent study of reha- 
bilitation in the very old patient (76) showed sig- 
nificant improvement in 79 percent of the 97 
patients studied, aW of whom were Over 85. In- 
terestingly, a computer search of U.S. literature 
failed to find any previiifts study of rehabilitation 
Its with very old patients t76). 
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'Many elderly patients can Improve significantly 
with appropriate rehabilitation services. 



The authors of a 1983 report Emphasize the im- 
pcM tanc^ of well-designed research and clinical 
trials oftrehabilitation of the elderly. They state: 

We want to avoid the self-fulfilling prophecy 
Jhat shows elderly persons at poor risk for reha- 
bilitation because statistics show less good results 
when, in fact; fewer therapies were offered \n\ 
the first place (46K 

1 hey point out that cfvaluation of the rehabilita- 
tion potentiiil of elderly patients is difficult wh^n 
so few of them are ever offered rehabilitation at 
all. / 



Linii(e<l Availability of Skilled Hehabilitatioii 
Perooniiel in Long- Term Care Settings.— Most 
'rehabilitation services and technologies for the 
elderly are provided in hospitals by p^ysiatrists, 
physical therapists, occupational thdj^ipists, 
speech therapists, and nurses. As home care vserv- 
ices have expanded, some of these rehabilitation 
specialists have begun working outside the bos- * 
pital setting. As yet, however, too few are avail- 
able to meet the needs of nursing home residentvS 
and community dwelling elderly. For example, oc- 
cupati6nal therapists are trained to evaluate func- 
tional impairment, locate or design appropriate 
assistive devices, and teach individuals to use 
them. Of the 35,000 members of the American 
Occupational Therapy Association, fewer thSn. 
3,000 work with elderly patients, and most of 
these work in hospitals. 

Medicare funding for rehabHitation services 
outside the hospital is restricted by complex reg- 
ulations about who provi^ies the service and in 
which setting. Moreover, the patient must show 
improvement; services needed to maintain func- 
tioning are not reimbursable. Medicaid funding 
for rehabilitation services is available in some 
States, but coverage is limited, and the level of 
reimbursement is usually considerably below cus- 
tomary charges for these services. 

j^habilitation services for nonelderly adultg^fe 
I often provided and paid for by State rehabilita- 
tion agencies. These agencies receive 80 percent 
Federal -funding as mandated by the Rehabilita- 
tion Act of 1973 and prpvide extensive services, 
including physical and mental rehabilitation, in- 
come maintenance durirtg rehabilitation, trans;,^^ 
portation, counseling, mobility training^^efftfie 
blind, and telecommunication, sensory, and other 
assistive devices (122). 

, Although the Rehabilitation Act (rf 1973 includes 
no age criteria, it specifies that services be di- 
/v^^ected toward making the disabled person em- 
. ployable. This focus On employ ability has resulted 
in ^e virtual exclusion of the elderly from these 
services (71); figOres from the Rehabiliftation Serv- 
ices Administratif^^ for 1978 show that of the 
290,213 persons who received rehabilitation serv- 
ices through federally fynded State rehabilitation 
agencies, only 2.2 percent were over 65 (14). ^ 
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The Rehabilitation, Comprehensive Sei^rices, 
and Developmental DisabiUties Amendinent of 
1978 (Public Lav^ 95 602) extended eligibility for 
federally funded rehabilitation services to severe- . 
ly disabled individuals who do npt have employ 
ment potential. Mandated seWices include archi- 
tectural modifications df homes and otHer living 
environments) attendant care, physical theYapy, 
and assistive devices to help disabled individuals^ 
to function as independently as possiMe witYiin 
their families or comtnunities and to prevent or 
\ postpone institutionalization (139). 

This focus on independent living services would 
seem, to address the needs of .the disabled elderly ^ ^ 
except for two continuing problems. First; al- 
though some funds have been appropriated fo set 
up rehabilitation prqgrams for independent liv- 
ing, no funds have yet been appropriated to pay 
for the mandated services. Secondly, tb0 elderly 
are in direct competition with youngejr disabled 
persons for services under these programs. Given 
the traditional focus of rehabilitation agencies on 
yotjgiger persons, the obvious need for rehabilita- 
tion services In the younger age group, and fund- 
ing limitations, it is unlikely that the disabled 
elderly will receive substantial benefits from these 
programs without a significant redirection of fi- * 
nancial and staff reso\]irces. 

Problems in Production/ Markftin|^ Fundings 
and Repair.— Qngoing difficulties ii\the produc- 
tion, marketing, funding and repair of assistive 
devices also restrict the use of these technologies ^ 
by the disabled elderly. These problems includiyf^ 

• Inadequate Production and Marketing of 
Needed Products: Many potentially useful de- 
vices are invented buf never produced ^r . 
marketed because companies are reluctant 
to invest in the.manufacture of devices with- 
out an identifiable market for'the product 
J7,55). In many cases the number^of disabled 
people^Who can actually benefit from a'cer- 
tain device is relatively low^ potential users 

, are oftt^n difficult to identify (33), and small 
companies that are frequently the source of 
innovative products may lack the financial or 
staff respurqes to launch the kind of market- 
ing csimpaign needed to reach potential usters. 

• Lack of Jnfdrmation About ^va/Zai^/e Tech- 
nologies: Lack of information about assistive 



devices and rehabilitation techniques'is on 
ongoing problem. Although computerized 
data systems and catalogs of devices have 
been developed to solve the problem, the in- ' 
formation gap persists. Researchers complain 
that it results in frequent instances of Vein- 
anting the wheel" (10,107). Disabled individ- 
uals, their families, and service providers con- 
tinueSo have difficulty finding out about 
a]ppro)^iate technologies. Meanwhile, com- 
panies with innovative pixnlucts and services 
struggle to find ways to make their products 
known to service providers and the disabled 
(34). 

• Lack of Financial Resources to Pay for As- 
sistive Devices- and Rehabilitation Services: 
Three financial factors restrict purchases of 
rehabilitation technologies. First, disabled in- 
dividuals as a group have lower than aver- 
age income and are often unable to pa[y for 
these devices and services (55,122). Second, 
many devices are unexpectedly expensive^ be- 
cause of the high costs of designing and mar- 
keting products to this relatively small group i 
(33). Third; the many public and privatfe agen- 
cies and programs tliiat pay for rehal^ilitation 
technologies have uncoordinats^ and ingdn- 
^istent definitions of who is eli^le and what 
devices and service^ will be paid for.** Deci- 
sions about whether a device is covered 
under a certain program may vary from onlr ^ 
part oif the country tp another, and can be 

, made retroactively, so that neither the dis- 
abled individual nor the provider luiows In 
advance whether the device .or service will 
be paid for. In addition, the amount of pay- 
ment for a specific device or service may be 

• less than the full cost, and some devices are 
not covered at all (69). OTA has found that 
as a result of the lack of coordination among 
funding sources, "users and providers are ei- 
ther unatxle to take a^d vantage of available V 
technologies or must sp^nd enormoujSijatfiounXl^^.^ 



'^AvAiiabiUty of funding for specific devices jynfluences their pro* 
duotlon>and useV Under some public prograitiSi^^ch as Medicare 
and Medicaid; such funding is authoriJEed on^J when the devices ' 
are deemed '^edica% necessary." Hearlnig ftds, ^sses, dentur^, ^ 
and communications devicesVre not cover^ltiy MMicare beo«ui^^^ 
thejr are not considered medicKUy neoesaaiTrUlUiou^ih they do com 
|)ens«te for functional diabUitJes of dlsablffd persons (^22). In some 
cases, disabled persona find thetnselves v^h an inapi^roprlate de- 
vice because it is the ovfy one that it (undt^ {5il,7S). 
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of time providing \he coordination needed to 
b(?8t assist each individual'' (122), 
♦ Ijichof Available Bepair Seiirices for Assistive 
Devices: Difficulties In yobtaining repair serv- 
ices for devices such as hearing aids and 
wheelchairs limit their usefulness. Repairs 
frequentfy take weeks or even months and 
are often costly. Replacement parts are hard 
to find, and for someone who is dependent ^ 
on the device for An important functional 
disability, the time spent waiting for repair 
of tHe deviqex^ri be* very difficult (27). 

INITIATIVES TQ*INCHBA8B THIS AVAILABILITY 
OF IIBHABILITATION TECHNOLOGIES 

Evaluative Rciiearch.— More research on the ef- 
ficacy, safety, and cost of commonly used devices 
such as vvheelchair^and hearing aids is needed, ^ 
as are comparisons of outcomes when 'devices are 
used alone Dr in combination with rehabilitation 
training. Evaluation of rehabilitation technologies 
is one focus of the National Institute of Handi- 
capped Research. The Veterans Administration, 
with its largte population of disabled elderly vet- 
erans and itB ongoing programs in both research 
and the provision of devices and services, also pro- 
vides an ideal setting for evaluative research. 

Assessment— Accepted, valid, functional assess- 
ment measures are a prerequisite for evaluation 
of rehabilitation technologies and appropriate 
matching of individuals and technolo^es. Espe- 
cially significant factors to measure are multiple 
functional impairments; mental impairments, and 
psychosocial factors that affect th^ capacity of the 
individual to use available technologies. 

Public Education About Devicea— Initiatives to 
increase awareittss of available rehabilitation 
technologies incltde advertising of specific prod- 
ucts ^nd public service aidvertising about the im- 
portance of rehabilitation technologies in main- 
taining independence and well-being. Advertising 
of specific products is clea]^ly the reJsjponsibility 
of private industry, and some advertising of this 
kind, i.e., incpntinence supplies, is currently 
underway in major "national markets. Develop- 
ment of advertising for assistive devices^.has been 
difficult because the elderly tend to reject age- 
related product identifications (2). The design of 
advertising messages that emphasize both age and 
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disability is ev^en more difficult, and media adver- 
tising directors have been reluctant to accept ad- 
vertising for assistive devices bdcause of antici- 
pated negative reactions to ad content. Although 
advertising for some types of assistive devices ap- 
• pears in magazines directed to the elderly and 
those witlj a health care focus, these publications 
do not reach all the individuals who might, bene- 
fit from rehabilitation technologies or the fami- 
lies who often assist in obtaining them. 

Public service advertising is m option that has 
not yet been tried. Advertising could emphasize 
the importance of assistive devices ih maintain- 
ing independence and counter the widespread be- 
lief that using these devices implies that an indi- 
vidual is old, useless, and unattractive. Although 
the potential impact of this approach remains 
speculative, it is relevant to consider the positive 
effect on attitudes and demand for hearing aids 
when President Reagan first appeared in public 
with a hearing aid. Ads could refer to available 
sources of information about specific devices and 
encourage careful evaluation of both the needs 
of the individual and the appropriateness of the 
device chosen. 

Awareness of Health Care and Service Pro- 
viders.— Initiatives are needed to increase aware- 
ness of rehabilitation technologies among healtA 
care professionals and other service providers, 
such as physicians, nurses, social workers, phys- 
ical therapists, occupational therapists, speech 
therapists, and staff members at senior centers, 
sertior nutrition programs, and senior housing fa- 
cilities. Although some of these individuals may 
have received training in sdme rehabilitation tech- 
nologies, few "have any knowledge of the wide 
range of technologies available. Retailers of assis- 
tive devices are generally untrained or trained 
through inservice programs provided bylbe man- 
ufacturers of the devices. They may develop ex- 
pert knowledge about the devices they carry but 
rarely receive training in assessment t^hniqufes. 

The development of training programs foy 
health care profession's and service providers 
has been a major focus of the two Rehabilitation 
Research and Training Centers in Aging funded 
by NIHR. Curricula and audiovisual aids for train-^ 
ing in rehabilitatiofi of the elderly are being de- 
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signed to increase knowledge about the elderly 
and to counter negative attitudes alK>ut rehabilita- 
tion po(<Mitial; but the impact of these training 
programs has been limited by staff and funding 
restilctions at the centers, which were established 
^nly 3 years ago. 

Rehabilitation counselors in State rehabilitation' 
agencies generally have training in both assess- 
ment ami rehabilitation technologies but lack 
funding and appropriate goals for working with 
the eldi^M;^. Increased funding fur independent 
living sfeivices mandated by the Rehabilitation; 
Comprehensive Servica*^ and Develppmentnl Dis- 
abilities Amejicinient of 1979 is needed. Realistic 
goals for reKabHitation of the elderly are also 
needed. In addition to goals such as^ncreased in- 
dependence and self -care, it is important to rec- 
ognize the roles the eldeiiy can fill as volunteers 
in the Oommunity and caregivers in their own 
families (9). 

AHsistive Device Centers.— "Aids Centers," lo- 
cated throughout Sweden, enable disabled per- 
sonrfto look at assistive .devices, try them out, and 
consult with rehabilitation specialists about which^ 
devices would be most helpful (35). In the United 
States, the Department of Justice maintains a Sen- 
j^ory Aids (Center to evaluate and customize tech- 
nological aids for i^ visually impaired and deaf 
staff members (112). In Sun City, a retirement 
community in Arizona, residents have organized 
Ji lending service for health care and rehabilita- 
tion appliances. Financial support is also available 
through the conxmunity for prostheses, glasses, 
and hearing aids (93) Development of assistive de- 
vice centers in other locations would increase ac-"^ 
cess to rehabilitation technologies by the elderly. 

Funding.— Inci eased funding for rehabilitation 
technologies through Medicare and Medicaid is un- 
likely at pi^sent because of budget limitations^ and 
without increased funding, coverage cannot be 
extended to new categories of assistive devices. 
Nevertheless, development of nationally consist- 
ent standards for Medicare and Medicaid cover- 
age would facilitate provision of devices. 

The need for increased public fundMg for 
assistive devices and rehabilitation services is not* 
clear at present. The use of these technologies 
is limited primarily by lack of information, nega- 
tive attitudes, and lack of a professional group 



with responsibility for assessment and matching 
of individuals and rehabilitation technologies for 
the elderly. Lacjk of funding discouragesipurchase 
of some expensive and technologically sophisti> 
cated devices, but many devices are relatively in- 
expensive, and receht reports tend to refute the 
idea that most of the elderly are poor (4)* It is not 
clear how many elderly persons woultj be unable 
to pay for thqpe devices if they knew about them 
and believed that the devices would help to main- 
tain independence. % 

• f 

Technologies for caregivers 

Technologies for caregivers include devices and 
procedures to facilitate /md improve caregiving. 
Long-term care has traditionally been labor-in- 
tensive, with little emphasis on technology. Few 
latfor-s|^ing devices are used, and caregivers, in- 
eluding both informal caregivers and paid per- 
sonnel, often receive little or no training in effi- 
cient methods of care. As a result, staff turnover 
is very high in long-term care facilities, and fam- 
ilies and othef Informal caregivers become over- 
burdened and exhausted. 

Maily tephnologies^have the potential to facili- 
tate long term care. In this section, technologies 
to assist caregivers with three types of cftre are 
reviewed: 1) care for individuals with medical or 
skilled nursing care needs, 2) care for physically 
impaired individuals, and 3) care for mentally im- 
paired individuals. - 

GARB FOR INDIVIDUALS WITH MEDICAL OR 
SKILLED NURSING CARE NEEDS 

In the^past feV/ years, medical treatm^t that 
was previously ;irovided only in hospitals has be-, 
come increasinP^ available outside the hospital. 
Tliis change has been spurred by the hospital uti-* 
lization review process that discourages unnec- 
essary hospitalization and by the availability of 
reimbursement for home health care through 
Medicare, Medicaid, and private insurance. The 
new Medicare prospective reimbursement system 
(DRGs) is increasing the neiedffor medical serv- 
ices outside the hospital. Medical care devices and 
skilled nursing care are needed in the home and 
in nursing homes for patients who are discharged 
earlier from hospitals and continue to need med- 
ical treatment. 
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At present most nursing homes primarily pro- 
vide personal care and supportive sei^ices under 
the supervision of a registered nurse. Patients 
who are acutely ill or need complex medical treat- 
ment are sent to the hospital because most nurs- 
ing horfies do not have the resources to provide 
the required treatments. As hospitals respond to 
the prospective reimbursement systerti, nursing 
homes are being pressured to accept patients u^ho 



»»Ab of 1979 only 
lervd 11111508 (HNs). 
rosulting in a niirso 
compared with 1 to 
are responsible for 
admiriistrativo tnaks 
ical treatments. 



15 percent of nursing home staffs were i^gis- 
compared with 46 percent of hospital staffs, 
to patient ratio o( 1 to 49 in the nursing home 
4-5 in the hospital <68). HNs in nursing homos 
supervision of nursing aide^nd many other 
in addition to medication-monitoring and med- 




need more acute care and more complex care 
than has been provided in the past. 

Technologies to provide more complex medi- 
cal care in nursing hbmes include diagnostic and 
monitoring equipment and deviq^s for sophisti- 
cated medical treatment. In addition; ancillary 
personnel with training in the use of these tech- 
nologies u^ill be needed. It has been suggested that 
geriatric nurse practitioners and nurse clinicians 
are u^ell qualified to provide skill^ and acute care 
services in nursing homes (67),*^ 

The availability of mescal technologies and 
qualified nursing personnel is primarily depend- 
ent on payment levels and reimbursement poli- 
cies of Medicare, Medicaid, and private insurance 
companies. At present; payment fd(r nursing home 
care is generally^ not liigh enough to cover "the cost 
of sophisticated medical technologies ajid highly 
trained personnel. Cost-based reimbursement pol- 
icies u^ith increased allowance for medical devices 
and skilled personnel would create an incentive 
for nursing homes to upgrade the level of care 
they can provide, but would also increase the cost 
of nursing home care. Federal and State initiatives 
to limit reimbursement for nursing home care re- 
Strict the provision of acute and skilled care sei^- 
ices that may be required by the patient group 
that is discharged earlier from hospitals under 
DRGs. 

To a gr^at extent; nursing h&mes can choose 
the patients they admit (see ch. 8). Without in- 
creased reimbursement for medical technologies 
and skilled nursing personnel^ nursing homes are 
unlikely to admit patients with acute and skilled 
care needs because they do not have the re- 
sources to care for them. This creates severe 
hardship for patients who need ongoing medical 
care in an institutional isetting^and for hospitals 
fordid to choose betvyeen discharging patients 
without adequate continuing care or keeping pa- 
tients they are not being paiH for. 

Although the availability of medical care tech- 
nologies and skilled nursing care in the home has 



Photo cmSiU Qftch^n Kotprud 

Rehabilitation services can lessen the burden 
on caregivers by nruilntalning function even 
in the very frail elderly patient; 



^^'he geriatric nurse practitioner is a nurse wltli a master's de- 
gree in gerontologic numing and training in managing patient care, 
providing routine physipal care and physical testSi and acting as 
liaison with the patient's physician. In addition, the geriatric n}xrse 
practitioner can provide st^iff training in the use of medical care 
technologies (42). 
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incfoasod greatly in the past few yeai s,^^ deniand 
for home health care will continue to rise as a 
1 esult of \hc Medicare prospcH^live i eimbui seniont 
system. Primary conc(M ns hei e are^tlie continue 
ing availability of highly trained nurses to pro- 
vide skilled care and the existence of efficient 
' mechanisms for testing and approving medical 
teclmologie^ for use in tlieNbprri^- Medical device 
regulation, which is the subj^^ct of several recent 
government i cports"is not di^ussed here. The 
availability of .skilled health car?V^rofessionals to 
provide assistance and tj\iining for\lie jKttient and 
the family in the use of sophisticate^^ njedical de- 
vices is an important factor in the si\[xessful use 
of ll)(\s(» t(M:hnologies 

CAiu: von imivsicam-y impaiiii^i) individuals 

Physic^ally impaired elderly persons may requi! e 
assistance vvitli personal care activities such as 
batliing, dressing, eating, toileting, and mobility, 
n Homologies to assist with these functions include 
devices that increase Jhe ability of the elderly per- 
son to function independently (discussed in the 
pi (n ious scuMion of this chapter), del'ices to assist 
the caregiver directly, sucli as machines to lift and 
nunc patients, and Uichniques to facilitate phys- 
"cal ( are. 



Although many devices and techniques for cai e- 
givei s ai available, they are riot widely used, and 
caregivers aje often unaware of these technol- 
ogies. Two factors interact to perpetuate this sit- 
uation: First, caregiving' is not generally recog- 
nized as a skill in oui^ society. The focus is on 
curing ratht^r than skilled caregiving (60). Second, 
and related to the fii st factor, is the relatively low 
status of most caregivers. It has been pointed out 
that: 



^•In conn asl to Iho inn sing homo situiition, piiymer)! is nvailnblo 
lor* miiny nuMiical viu v. iU;\ \i'v.s and skilled nursing vjsils in \hv. lionio 
hi fad. arc l oiiiihin seMimnt hir one skilled nursing visit ap 

pr<)a( hps lh(» vosi of a day of nursing liome care In some parts of 
thi? country, although iUv. nursing liomes also pmvides 24 hour |>er- 
sonal rare, room and board, laundry service, and other supportive 
s(»rvices 

"(;A(). ■ hederal Hegulaliwn of Medical Devices— Problems Still to 
IU» OviM conie. ■ SeptemlxM 1^83; Mouse SutKiomniittee on Oversight 
and Imestigations. Metlical ^)iMrv. Regulation: The FD/Vs Neg!e<ied 
Study ■ April l<m:i. and Office of Technolog^V Assessment, "Federal 
Policies and tlic Medical l)evic(js Industry." OTA'H-230 (Washing- 
ton. DC I? S. (i(j\ernment Printing Office. October 1984). 
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This automatic chair lift Is used to raise the patient 
comfortably into the whirlpool bath. 



Cai'ing roles in e fur tlie most part pei formed 
by women vviNi limited education, training, and 
pi ofossional identification and prestige. T hese are 
low paying jobs with virtually nonexistent status 
(60). 

Kven when these low status caregivers develop 
effective caregiving techniques, there is little 
. recognition of their skills or diffusion of the tech- 
niques to other caregivers. 

Nurses, occupational therapists/and physical 
therapists are skilled in developing caregiving 
techniques^ for specific patients, but relatively few 
occupational therapists and. phyvSic^l therapists 
are employed in long -terin care settings. Nurses 
provide training for nursing assistants in nurs- 
ing homes and for home health aides and home- 
makers in home care agencies. Nevertheless, the 
lack of recognition for caregiving as a skill and 
the. low status of caregivers limit the extent and 
effectiveness of this training. 

Family members and otlier informal caregivers 
are particularly unlikely to know about and use 
available devices and techniques. In many cases, 
the informal caregiver is the elderly spouse, who 
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has particular diniinjlty lifting and moving the pa- 
tient in order to bathe or dress the patient or get 
him or her into a wheelchair. In fact, some nurs- 
ing home placements occui' when the caregiver 
has fallen or Injured himself /herself trying to lift 
or move the patient. Packaging of information 
about devices and techniques for informal care- 
givers in a form that i& easy to understand and 
use is an important priority in long-term care. 
Many devices for pliysical caregiving are designed 
lor use in an institutional setting, and there is a 
need for ilevices developed specifically for home 
and the informal caregiver. 

CARK FOH I HK MEN F ALLY IMPAIRED INDIVIDUAL 

A large proportion of nursing home and, board 
and carp residents are mentally impaired, and 
many families are caring for severely confusexl. 
elderly individuals at home, yet theie has beenij 
relatively little attention paid to caregiving tech- 
nologies appropriate for these tndividuajjj. The 
focus of 1 ederal funding programs on physical ^ 
illness and medical treatment has tended to 
obscure the car(^ needs of mentally impaired in- 
dividuals, but recent interest in Alzheimer disease 
hasVresulted in a growing literature on caregiv- 
ing t(^chniques for all mentally impaired patients. 
Some of this information is new, but much of it * 
reflects existing knowledge of long-term care pro- 
viders who have developed expertise in caring foi^ 
these patients. * 



\ 

P'ffective cai e for mentally impaired individuals 
involves lechniques for handling a variety of dif- 
ficult problems. Table 17 lists the prol)lems citedj|| 
by families caring for mentally impaired individ- 
uals with Alzheimei' disease, multi-infarct demen- * 
tia, and other organic brain diseases (82). Tech- 
nologijes to address three of these problems, 
forgetfulness, agitation and catastrophic emo- 
tional rfiactions, and wandering, are discussed 
here. ^ 

J. Forgelfulness.— Increasing forgetfulness is char- 
acteristic of mentally impaired individuals and 
r^ges from forgetting whei e one left certain ob- 
jects to forgettip^onfe's spouse and children and . 
forgetting how to dr^ss, eat, and use the bath- 
room. Memory training techniques have been 
tested with some evidence of Ishort-term gain but 
little lasting improvement (143). Further research 
on a variety of approaches to maintaining mem- 
ory function is needed. 

For individuals with severe forgetfulness, care- 
givers can often help to maintain orientation with 
reminders about the date, the time, and other ^ 
daily information. Several simple devices can also 
be useful. Labels on objects can remind the indi- 
yidual of the nam^ of the ot^ject and illustrafte its 
use with a simple drawing. Signs on doors, espe- 
cially bathroom tloors, can also be helpful. In one 
facility when a patient is so confused that he can- 
not answer any questions about himself, a colpr- 



Table 17.^B«havior Problems of Patients Cjjed by Families 

Number of Number of families Number of families 



Behavior 



families 
responding 


reporting 
occurrence (%) 


reporting »behavlor to 
be a problem (%) 


55 


55 (100%) 


51 (93%) 


52 


45 


(87) 


40 


(89) 


52 


37 


(71) 


27 


(73) 


54 


37 


(69) ^ 


22 


(59) 


51 


35 


(69) , 


25 


(71) 


50 


34 


(68) 


25 


(74) 


%52 


33 


(63) 


26 


(79) 


53 


32 


(60) 


26 


(82) 


55 


33 


(60) 


18 


(55) 


51 


30 


(59) 


• 21 


(70). 


51 


27 


m 


20 


(74) 


49 


24 


(49) 


16 


(42) 


49 


23 


(47) 


19 


(83) 


51 


?4 


(47) 


22 


(94) 


53 


21 


(40) 


18. 


(86) 



Memory disturbance 

Catastrophic reactions 

Demanding/critical behavior 

Night waking 

Hiding things 

communication difficulties. 

Suspiciousness . . 

Making accusations 

Meals 

Daytime wandering 

Bathing 

Hallucinations 

Delusions 

Physical violence 

Incontinence 



SOURCE: P. V- T\9X^n%,^\ 9i^.J^m^ Of th0 American M0dic9^Assocmon,2AQ(^):^'^ July 16. 1062. Copyright 1962, Am«rlcan ■ 
Medical Association. ^ 
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fill poster is placed outside his room, giving his 
name and some infoi m^ifion about his family and 
his past and providing staff and visitors something 
. real to talk to the patient about (13^). 

Little information is available about effective 
techniques for maintaining the individual's mem- 
ory of how lo care for himself (bathing, eating, 
toileting, etc.). This is partly because in many long- 
term care settings, no distinction is made between 
patients who need help with these functions be- 
cause of mental impairment and those who need 
help because of physical impairment; and staff 
members tend to provide the same kind of assist- 
ance for both groups. Informal caregivers often 
provide physical assistance instead of using tech- 
niques that support the individual's ability to per- 
form self -care functions himself. Research on ef- 
fective techniques for ^maintaining memory of 
self -care functions is needed. 

\ 

Agitation and Catastrophic Emotional He- 
actions.— Agitation and catastrophic emotional' re- 
actions are major problems for caregivers. These 
behaviors are related to memory loss because the 
individual becomes agitated and angry when he 
cannot remember or understand people and 
events in his environment. Although there are no 
devices to cope with this problem, medication can 
be used. Unfortunately some medicaitions that are 
frequently used for this purpose also reduce alert- 
ness and other cognitive functions. 

Certain caregiving techniques and systems can 
decrease tlie frequency and severity of agitation 
and catastrophic reactions. Informal and paid 
caregivers can learn to divei;t the individual's at- 
tention from upsetting issues or events and to 
avoid presenting the individual with tasks hfe is 
not able to perform (82). In addition, caregivers 
' can be aware of the impact of daily events on the 
mentally impaired individual. For example, in the 
institutional setting, mentally impaired individuals 
may become agitated when shift changes or visi- 
^ tors to the facility cause high levels of activity and 
noise. An understanding of the effect of these 
events on the confused person can result in envi- 
ronmental and scheduling changes that decrease 
the frequency of catastrophic emotional reactions. 

Wandering.— Wandering is a difficult problem 
for families and long-term care facilities because 



mentally impaired patients, particularly those 
with Alzh^mer disease, are often physically 
healthy and able to wanfler away quickly, becom- 
ing lost and endangering their safety. As a result, 
they require constant supervision. 

Some mentally impaired wanderers believe they 
are going to a specific place or accomplishing a 
specific job, while others seem to wander aim- 
lessly, drawn frqm one stimulus to another (105). 
This behavior often increases when the individ- 
ual becomes agitated, and one study has suggested 
' that wanderers may be individuals who had a life- 
long pattern of responding to stress with activ- 
ity, such as walking or pacing (70). 

Methods for preventing wandering have in- 
cluded the use of drugs, which often have side 
effects that worsen the individual's physical and 
mental condition, "protective devices" that involve 
tying the patient to a chair, and locked doors that 
prevent the individual from leaving a certain area. 
In a Iw^fi-term carj^nstitutiqn, the availability of 
a locked nurfeing unit allows the wanderer to 
move armind freely within the unit; the locked 
unit is/hoWm^er, very i^strictive for other resi- 
dents Vho ar^not confused (281. For the infor- 
mal caregiver, living in a totally locked space with 
a mentally impaired individual c^n be extremely 
stressful. 

Technologies for ^wanderers include devices, 
programs, and environmental design to allow 
some freefk)m of movement while maintaining 
the caregiver's sense of certainty about where the 
individual is. Some long-term care facilities have 
installed electronic monitoring systems that ac- 
tivate an alarm at the nurses station when a pa- 
tient wearing the signaling device goes through 
a monitored doorway. These devices cost up to 
$1,000 per monitored door. Other facilities have 
installed special door knobs and locks that can 
easily be opened by mental%^ normal patients, 
staff, and visitors, biit not by mentally impaired 
patients. Programs for wanderers include fre« 
quent structured and unstructured opportunities 
for physical exercise, such as exercise groups and 
walks with staff or visitors. Environmental design 
technologies include living areas and. outdoor 
spaces structured with pathways that allow the 
individual to wander within an overall enclosed 
-space . 
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8IJPPOHT GROUPS FOB CAIIKCSIVERS 

Support groups for informal caregivers have 
been formed in many communities. Most of these 
groups are designed primarily to prpvide emo- 
tional support by encouraging caregivers to dis- 
cuss the complicated feelings and difficult deci- 
. sions involved in caring for impaired elderly 
individuals. In addition, support groups allow for 
sharing information about mental and physical 
impairments; available resources, and techniques 
of caregiving (37). Although there has been very 
little emphasis on Technologies for informal care- 
givei S; these grcjugs could provide an oppoitunity 
for exchanging information about available der 
vices. By providilig^emotional support and infor- 
mation for informal caregivers, support groups 
can help to decrease stress and may increase the 
willinffness and capability of families to maintain 
impaired individuals at home. 

PROGRAMS FOn PHYSICAH^Y AND MENTALLY 
IMt'AIRBD INDIVmUALS 

Effective systems of caregiving include not only 
devices and pi ocedures for physical care hut also 
a program of sociaNind recreational activities. 
While these activities provide divei sion and entfii:;^ 
tainment, they can alst) increase the patient's in- 
volvement with others and with his environment. 
Activities designed to foster a sense of usefulness, 
involvement, and responsibility can help to over- 
come feelings of helplessness that are common 
among long-term care patients. Examples of these 
activities include: 

• resident councils and other self-government 
activities; 

• formal and informal opportunities for in- ' 
dividuals to assist other patients, such as the 
Retired Senior Volunteer Program (RSVP) 

# that has been set up in some nursing homes 
to recognize and support volunteer efforts 
of patients for other patients; ^ \ 
^ • group projects to benefit jhe nursing home 
or a community agency, such as the "Rock 
and Roll Jamborees ' held ip some nursing 
• hotiies to benefit the Heart Association; 

• oppoT tunitfes to care for plants or gardens; 
and ^ 

• pfet visitation programs. 
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In Montgomery County, MD, 4-H clubs have trained 
parakeets to bQ given as pets to nursing " 
home residents. 



By supporting the paUent^g^^nse ol^ active involve- 
ment and competence, these activities can in- 
crease self-esteem and counter feelings of help- 
lessness arid dependenqy that undeiVnine motiva- 
#3n for independent functioning and self -care. 

Long-term care delivery systems 

Methods of providin| long-term care services 
for the elderly include organizations and fund- 
ing mechanisms for developing and coordinating 
resources and matching the needs of the individ- 

^i^al with appropriate services and facilities, such 
aSYiursing homes, b0#d and care facilities^ home 
care^ adult day care, hospice, and congregate 
housing. Some or.all of these services are avail- 

. able in most communities^ but the complexity and 
fragmentation of long-term .care services at the 
community level make it difficult to connect 
elderly individuals with the services they need,. 

Decisions about long-term care are often. ex- 
tremely traumatic for the elderly and thiair fami- 
lies. These decisions are frequently put off until 
a crisis point is reached because of the intense 
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emotional issLies that are involved. The elderly 
fear loss of inde|>endence and the possibility that 
they v/fll have to move froin*a familiar home envi- 
>nment- Families may experience a combination 
padhess about thq elderly individual and guilt 
fTRt they ai>e unable or unw^illing to provide the 
care that is needed. Within this complex emotion- 
al environment the fragmentation of the service 
delivery system at the community level com- 
pounds the'^rauma to the elderly^ndividual and 
the family. 

This section discusses the existing service de- 
livery system, and alternative methods f<fr link- 
ing the individual with appropriate long-term care 
services.* 

TUB PATCHWORK OP 8BRV1CBS 

In most communities long-term care services 
are provided by a variety of public and privatd^ 
agencies with differing eligibility requirements, 
services, and funding mechanisms/ resulting in 
what one Author has called a "patchwork array " 
of services" (24)' The services are generally not 
coordinated. Overlapping services and gaps in 
available services are common, and there is often 
,no single source of information, about what serv- 
ices are available. As a result,' it is difficult for pa- 
tienjs, their families, physicians, and other health 
: car^^nd social servtee provi(ters to locate appro- 
priaEte services . When iTnpaire%elderly individuals 
need several 4ong-term care services from dif- 
ferent agencies, coordination can be very diffi- 
cult (3,132). . 

The fragmentation of agencies and seiVices at 
thp community level is partly a result of the Way 
these services have developed b^er time. New 
agencies have been created in response to spe- 
cific needs, and there is often no comprehensive 
plan for how the new services will mesh with ex- 
isting services in the community . 

Another and perhaps more important cause for 
the fragmentation is the complexity and lack of 
coordination df regulations controlling govern- 
^ ment programs that fund these services. As stated 
earlier, government furidhig programs have a 
substantial impact on the kinds bf services that 
; are available at the community level. Although 
" •'ISQtne private agencies do not accept any govern- 



ment funding, most agencies and long-term care 
facilities provide least some government-funded 
services, and as a result, their-s^en^ices and eligi- 
bility requirements^ usually refle«^government 
regulations. Government regulation^ about serv- 
ices that are "reimbursable" often define which 
services are available in the community because 
agencies tend td develop and provide those serv- 
ices that will be paid for. Similar^, regulations 
about the qu^ifications of aigencies that are cer- 
tified for reimbursement through government 
. programs often define the kind of agencies tfiat 
will be developed. 

Unfortunately, this government programs that 
have such a major impact on long-term care sei^^- 
ices are themsehfes uncoordinated. A 19^^? GAO 
^ report described four Federal programs that pro- 
vided funding for home care services at that time: 
Medicare, Medicaid, Title XX of the Social Secu- 
rity Act, and Title ID of the older Americans Act. 
The report concluded that "the various Federal 
home health programs defy coordination" (115). 
Since that time, new regulations have tende^ to 
increase the complexity' of these ^o^ams.*' 

Other ^'ederal. State, and local programs that 
affect the availability of long-term care services 
include Socml Security, Supplemental Security In- 
come (SSI), benefits available through t^e Vet- 
erans Administration, and programs developed 
and funded by State and local health departments 
and social service departments. Each of thd^e gov- 
ernment programs'has differing eligibility re- 
quirements, benefits, and funding mechanisms, 
increasing the complexity oi the long-term care 
system at the community level and limiting ac- 
cess' to appropriate services by the elderly. 

IviETHODS FOR IMPROyiTirG CXX>RDINATlON AND 
* ACCESS TO LONG-TBtiM CARE SERVICES 

The fragmentation of the long-term care sys- 
tem has been noted for more than 20 years 
(21,100), and seve^l methods have been devel- 
oped to improve coordination afid access to sfirv- 
ices.'These include: 1) efforts to coordinate agen- 
cies and services at the community level, 2) casa 



'*State and local regulations also affect eligibility, t^enefitS/ and 
funding for three of thef^ programs; Medicaid, Title III of thd Older 
Americans Act, and tire Title XX Block Grant. 
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management approaches designed to locate and 
coordinate services for the individual, and 3) ef- 
forta to provide a full range 6f long-term care 
sei^lces within a single agency or program. These 
methods are reviewed briefly here, and govern- 
ment ioitlatives to increase the role of individuals 
in planning their own long-term care are dis- 
cussed. 

Each of these methods can be &een as an at- 
tempt to rationalize the system at the commimity 
leveK While each is effective in some ways, they 
dfnnot change the underlying problem, which is 
'nne lack of coordination in the major Federal pro- 
graiiis that regulate and finance long-term care. 

Coordination of Agencies and Services at the 
Community L«veL— Methods to improve coordi- 
nation at this level can include: 

• formalipnech^nisms for exchanging informa- 
« tion between agencies, such as the rej^ular 

meetii^gs otl&ijig-term care providers now 
held in some communities; 

• development of a directory of all long-term 
care services available in the community;* 

• devejopment of a centralized information and 
referral service; 

• mutual referrals and cooperation iri'handling 
individliaj clients (case^conferencing); and 

• joint planning and policy malcing to avoid du- 
plioation and gaps in available services. 

In the past, efforts to coordinate services have 
^^een organized by public agencies^ such as the 
health department or the department of social 
sei^ices^ or by a pru/ate agency qjg voluntgury asso- 
ciation founded for this purpose. This remains 
the j^ajtefn in some communities; in others, the 
-TVrea Agency on Aging (AAA) has become the lead 
agency for coordination of services. Orte of the 
mandated functions of the AAAs, which were es- 
tablished by the Older Americans Act, is coordi- 
nation of community services for the elderly (3); 
in some communities AAAs have provided fund- 
^ ing and organiz^jonal support for each of the ap- 
proaches listed flipve. 

Efforts to coqrainate services have been only 
# 4noderately successful in most coipinunities; in- 
flexible Federal and State regulatipns/that often 
cause much df the complexity in the system, have 



been a limiting factor. Moreover, community 
agencies may resist coordination because of a 
commitment to existing agency structyre and pol- 
icies. One author has pointed out tha^ successful 
coordination of agencies and services is a time- 
consuming and expensive process requiring a 
lea(|gr who is "a super-being with optimurh po- 
litical skills, administrative competence, missionary 
fervor, and familiarity with th^ entire range of 
professional interventions and management tech- 
niqvies" (21). 

Case Manag^ent Prog^ms.— A second method 
for coping with the fragmentation 4>f the long- 
term care system and improving acc^s to appro- 
priate services is case management, la system for 
''developing ^d coordinating client care plaQS and 
raohitoni^ tiigv treatment process" (125). In the. 
context of the complex ^rray of long-term care 
services, it is the function of the case^^manager 
to assess the needs of the client, develop a plan 
. o/cape, and arrange services to implemeift the 
'pHanTMany ^tate local communities have 
established case management programs, and^a 
1980 study by Andrus Gerbntojogy Center ider 
tified more than 300 such programs. Mosttof thesey 
program^ however, did not'>S(>ordinate a cor 
]f)rehensivc? range of sep^ices; some coordina^d 
only spcial services, while others coordiiwled 
mainly health care services (125)- 

C^e maYiagemeni was a majdr component of 
several long-term care d^mo^stratibrj^rojects 
funded tMfth^ederai Govemmenl^ inlhe 197p8> 
*3rhese proJScifi were designed to test whether 
home and community based long-term care serv- 
ices could substitute ^r nursing nbme cai^, knd 
the case n^Anager wot responsible .for assessing 
the client's- neenb and referring . the client to 
appropriate services. All of thfrproiects also pro^ 
vided new home care sprjdices or new funding for 
services ^that were;ilready avai^ab^e. Evaluation 
of thfe effectiveness dif the case rtiahagemeut ap- 
proach lit?these projects is difficult because 
changes in client outcome (leuld have resulted 

> . . -4 " . ^. 

^£xanl)plea of thoM dei||)natratkm profects are ACCESS, in Monroe 
County, ffk"; the Alternative Health Services Project, in* Georgia; the 
Community Based Care SyMems for the Functfonally Disabled in 
Washington State: the Wisconsin Community Care Organization; 
and Triage, in Connecticut. C . " 
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from the case manageinent; the new long-term 
care services, or both. None of the projects in- 
cluded a research design to test the efficacy of 
case management in reducing fragmentation of 
lortg-term care services for the clients (125). 

* In 1980, the Department of Health and Human 
Services and the Administration on Aging jointly 
funded the National Long-Term Care Channeling 
Demonstration Program specifically to evaluate 
the effectiveness of case management in reduc- 
ing fragmentation of sein^ices. 1"en States are par- 
ticipating in the program to test two models of 
case management. Five States are using the "basic" 
channeling model that includes assessment of cli- 
ent needs, care planning, and arrangement of 
appropriate vjlong-tQjJ^m care services. The "com- 
plex" channeling model being tested in five other ^ 
States includes the basic case management func-' 
tions plus several additional features: the case 
managei: has authority over thp amount and dura- 
tion of nonin))titutiohal health and social services 
the client receives, and' the cost of services for 
all clients is capped at a level equal to 60 pergent 
of the cost of nursing home care in the demon- 
stration area. The CH&nrieling Demonstration Pro- 
gram will run from 1982 to 1985, and resultstire 
expected to provide defftiitivp ansyvers about the 
effectiveness of case management in facilitating 
client access to appropriate long-term care serv-* 
ices (79). ' 

7/ie Facilitator and the Gatekeeper.— The func- 
tions of the case managOr in long-term care dem- 
onstration pix)jects (including the channeling pro- 
gram), illustr^ twq different approaQ|ies to 
service delivery. In some demohstralion pfSgraras 
ahdthe "bai^ic" channeling model, the case. man* 
ager functions primarily as a facilitator^ assisting 
clients to obtain appropriate services. In other 
demonstration jJs^gr&ms and the "complex" chan- 
neling model, the case manager also functioiis da 
a gatekeeper, ^controllinK and limiting access to* 
services, especially high-cost services such as in- 
stitutional care. Although there has been little dis- 
cussion in the literature qf the refationship be- 
tween these two roles, they seem to involve 
' inherent internal inconsistencies for the case man- 
ager who musl decide w^ethei^ to arrange for all 
the services the client needs or to focus on limiting 
costs. For the individual client who needs certain 



long-term Care services, the facjlitator^A||^roach 
could be e;xpected to result in pK)vision^f those 
services. It is ndt clear whether the same serv- 
ices would be provided" when ihe gatekeeper ap- 
proach is used. Comparison of the results of the 
two moclels of channelinglnay help to resolve this 
question. 

The distinction between these two approaches 
reflects the two primary, concerns of government 
in long-term care: concern with cost control and 
concern with providing access to appropriate 
services for the elderly. In the absence of a com- 
prehensive national long-term ^gire policy, the 
relative emphasis on these corirorns can be ex- 
pected to vary from one government program to 
dhother and from one community to another in" 
a manner that is in many instances both confus- 
iiTg and inequitable. 

Tar^efin^.— Targeting of long-term care serv- 
ices to the most impaired individuals combined 
the facilitator functions of assessment and iden- 
tificatioa of needs and the gatekeeper fynctions 
of controlling and limiting access tq services. 
Many analysts of the long-term care system have 
emphasized the impoi^tance of targeting services 
in order to control costs while providing essen- 
tial services (80,118). While the concept of tar- 
geting represents a merging of the facilitator and 
gatekeeper functions, its implications require fur- 
ther definition. Debisions about the kind and 
amount of. services that will be provided with gov- 
ernment funding^ are a matter of public policy^ 
and the concept of targeting does not in itself 
answer the difficult questions about resource 
allocation or resolve the ambivalence of govern- 
ment about its central concern in long-term care. 

Use of Computerized Information Systems,— 
T^he complexity of agencies^ services^ funding 
|l]iechanisms, and client needs at the-community 
level suggests a possible application for computer- 
based information systems in long-term care. 
Computers are now being used in health and ^ 
social service wencies for applications such as 
recordkeepingpnd program analysis^ and some 
service proyidere have b^gun to use computerized 
information systems to aid in matching individ- 
ual ne^s and available long-term care services 
(72). OTA has not assessed the efficacy of this ap- 
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proach, but it Appear^ to provide an improved in- 
formation base for lon^g-term care decisionmak- . 
ing. Concerns about the impact of this approach 
on client autonomy and confidentiality of client 
information should be resolved prior to Imple- v 
mentation of these sysflips. 

Provision of a Comprehensive Range of Long- 
Term Care Services Through a Single Agency or 
Program.— A third method for. increasing^ the co- 
ordination of long-term care services and facil- 
itating client access to services is provision of a 
comprehensive range of long-term cai^ services 
by a single agency or program. The Veterans 
Administration is the largest an()<best known ex- 
ample of this^proach. Other examples are social/ 
healtli maintenance organizations and agencies 
offering life care contracts. Recently hospitals 
^have become more involved in the provision of 
long-term care services. Each of these agency 
types is discussed briefly with emphasis on its ef- 
fectiveness in overcoming the fragmentation of 
Ipng-term care services. 

The Veterans Administration /VAA— The VA 
provides an extensive system of long-term- care 
services including nursing home care, board and 
care, and home care. Adult day care, hospice, and 
respite care are also available in some areas (80). 
Institutional services are provided in VA Medical 
Centers and domiciliary care facilities, while home 
care services provided by the VA are most often 
available in areas near the VA Medical Centers . 
(79).*' Efigibility for VA 'services depends ori a ^ 
complex system of entitlements focused first on 
the presence of service-connected disability , and 
secondly on measures of need and.ability to pay 
(97). Although there has been little emphasis on 
targeting mephanisms, increased targeting of serv- 
ices is an option being considered in response to 
the increasing number of veterans eligible for VA 
services. The VA employs a large number of social 



*nlie VA also contracts with private nursing homes and commu- 
nity home care agencies to provide services when VA facilities are 
full or when there are no VA facilities In a given geographical area. 
These contracted services are not relevant to this disqpssion of serv- 
ices actually pmvided by a single agency/but it Is Int^testihg to note 
that when the VA contracts with community agencies for services 
it cannot provide, it experiences mat\y of the aamij^probiems fn co- 
ordination of services thliit have been described fan the beginning 
of this section. At presents there is ongoing dlscussfi>n and deba^p 
within the VA al}out how the VA can best coordinate its services 
with non-VA services in the community. 



yvorkers who are responsible fgr patient assess- 
ment and coordination of services u^ithin the VA 
system and for contracted sepvicis in the com- 
munity (80). 1 

Although analysis of VA long-term care serv- 
ices is beyond the scope of this report, two points 
are relevant to the functioning of the VA"aS a de- 
livery system. First, the cost of Vft long-term care 
services such as nursing home and home care 
programs is higher thaA similar sein^ices provided^ 
by other government or private agencies (97). It 
is unclear whetlier these higher costs are related 
to the level of care needed by VA patients, t^e 
qu£C]ity of care provided by the VA, or possible^ 
inefficiencies in the VA system of.delivering serv- 
ices. Secbnd, many elderly individuals who are 
eligible for long-term care through the VA chbose 
instead to use non-VA services, relying on Medi- 
care, private insurance, and pei^nal funds to pay 
for these services (97). The i^sons ^or this choice 
are not known) but some possibiHties are: 1) lack 
of VA facilities near the individual's home and 
reluctance of the individual to leave- his commu- 
nity; 2)lhe belief of some individuals that VA Serv- 
ices are inferior to similar services provided by 
the private sector; and 3) a perception of the VA 
as a large, impersonal bureaucracy in which the 
preferences of the individual, might be disre- 
garded. Further analysis of these issues is needed 
to clarify the advantages and disadvantages of 
service delivery in the VA model. 

Social/Health Maintenance Organizations (S/HMOsl 
— S/HMOs are agencies that pipovide a comprehen- 
sivd'Vange oi long-term co^re services using man- 
agement and reimbursement principles developed 
by HMOs (health maintenance organizations) to 
deal with the fragmentation of services in the 
community andhivoid unnecessary hospitalization 
and qursing home care. Cost control is a major 
focus of the S/HMO. Clients pay a predetermined 
monthly rate and are thereby eligible for serv- 
ices they need including acute medical care, nurs- 
ing home care^ adult day care, home health care> 
housekeeping, and chore services. 

On Lok is a San Francisco agency that has been 
usin0 HMO principles to provide a' comprehen- 
sive range of long-term cafe services in the China- 
town-North Beach area since 1979 (101). dn Lqk's 
own research indicates that their clients used less 
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hospital care antl less nursing home care than a 
comparison group and that measures of physi** 
?!2rl^health and functional status tfidic^ted more ^ 
improvement in the On Lok ^n>up than the com- 
parison group (74). The On LOk cost per client' ^ 
per day in 1981 was $37,68, which includes all 
medical aAd social services hijt not the cojl^f 
housing; food; or other living expenses. Although 
accurate comparison is difficult; the Medicaid rate 
for skilled nursipg home care in Califoi'nia at tliat 
time was $36.88 oer day; which does not include 
costs of hospitalization; physician's services; or 
physical therapy. If the cost of Uiese services is 
included, On Lok cfstimates that the true cost of 
care for patients in skilled nursing^facilities would 
be comparable to On Lok's cost plus thg housing 
and living expenses of On Lok clients (101). 

ile there is some question about the validity 
T th^esults of the Onllok ragearch because of 
the comparison group used; theiVts considerable 
interest: in ,the S/HMO approach. At pi^^nt; sev- 
eral S/HMO sites are being developed by Brandeis 
University as part of a 3-year deqnonstration piroj- 
ect funded by the Health^Care Wnancing Admin- 
istration. Evaluation of the results of this project 
is expected to provide information about the ef- 
ficacy of the S/HMO approach for delivering sei^- 
ices and intproving client access to appropriate 
care (118). 

Some researchers believe that the S/HMOs will 
reduce the cost of long-term care by substitut- 
ing home health and nonmedical home care serv- 
ices for hospital and ntH;sing home care (30). The 
Federal Office of Managonent and Budget (OMB) 
f disagrees and expects iKat S/HMOs will raise the 
cost of long-term care and create a precedent for 
providing nonmedical services that are not cur- 
rently covered by Medicare and Medicaid (89). 

Life Care Communities.— life care comnlunities 
are long-term care systems that provide a con- 
tinuum of services for elderly residents, including 
homes or apartm^pts for independent living, 
home care services, and infirmary or— in many 
instances— nursing home care. Hospital care is 
usually not provided, but individuate are guaran* 
teed that they can return to the life*are commu- 
nity following hospitalization. 



There are about 275 life care communities in 
this country; providing housing and care for 
about dO,OOD elderly people (6), Most life care 
communities are privately owned, and many are 
run by religiouyoi^ganiziffions. Elderly individuals 
are usually admitted while they are still able to 
-function independently. Payment of the initial 
membership fee and a monthly fee guarantees 
the Individual Ibng-term care for the rest of his 
life. Because the membership fee and monthly 
fees are often very high^ this type of long-term 
cai^ has been used primarily by relatively wealthy 
individuals, but religiously based and nonprofit 
life care communities do admit some low and 
moderate income individuals. Sometimes Medi- 
care or Medicaid reimbursement is available for 
hom^ care or nursing home services provided in 
these communities. 

Life care communities allow the elderly individ- 
ual to select a system of long-term care before 
he needs any services; thus increasing his sense 
of control over tiis future. In addition, the avail- 
ability of a range of sei^ices within the same com- 
munity eliminates tlie need to move to a complete- 
ly new environment when services are needed, 
thereby avoiding the trauma that is often associ- 
ated with moves. 

Despite these positive indications, reported fi- 
nancial and management problems of some life 
care communities have dampened enthusiasm for . 
this long-term care option (59). Poor financial 
planning, often related to lack of accurate statis- 
tics about life expectAiey for residents, has led 
to several bankruptcies (92), and a recent report 
has pointed out the need for improved actuarial 
planning (141). About one-third of States have 
laws governing life care communities, and other 
State9 are considering legislation (78). Legislation 
to protect the financial investment of residents 
and at the same time encourage the development 
of life care communities could make this option 
available to moi^ elderly individuals. 

Many of the Nation's largest nursing home 
chains have begun to diversify into housing and 
home care services for tht^ elderly. In testimony 
before the Senate Subcommittee 6n Aging, July 
14^ J983, Arnold Richman, chairman of Merid- 
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ian Health Crfitf, desci ibed his company 's recent 
involvenienl in the provision oF home care sei v- 
ices including skilled nursing care, homeinaker 
and chore services, and respite care. The com- 
pany has developed housing for the eldeily and 
is considering development of a retirement com- 
munity with rental apartments for the elderly and 
a nursing center that would provide'board and 
care services and skilled nui sing care. Mr. Rich- 
man stated: >' 

t 

Wliiln it is difficult for a proprietary provider 
of services to l)e a dire^^t provider of life cai e serv- 
^ ices, we believe there is a significant untapped 
. need lor the rental concept which does not have 
associated with it the large entry or endowment 
fees typically/associated with life care (90). 

Kvaluation of the potential role of profit-making 
oi gani/ations iii the'development of life care com- 
munities to serve low and moderate income 
elderly is needed. Such an evaluation should focus 
on the cost of care and the effectiveness of this 
approach in reducing the fragmentation of long- 

teim caie services. 
( 

flospital -Based Service Delivery Systems,— WWh 
the (idvent of government-initiated cost control 
programs, particularly the Medicare cost-based 
! eimbursemient system (DRGs), hospitals have be- 
come more iiwolved in developing and coordinat- 
ing long-term care services. The cost control sys- 
iems limit reimbursement to the hospital when 
the patient no longer needs acute care, but most 
hospitals are reluctant to discharge patients with- 
out appropriate plans for continuing care. In or- 
der to provide discharge options for their patients, 
some, hospitals are developing or acquiring nurs- 
ing homes, home care agencies, adult day care 
centers, and community outreach services, while 
others are establishing formal transfer agree- 
ments between the hospital and these long-term 
care agencies. 

Advantages of hospital-based service delivery 
systems are: 1) the prominence of hospitals in the 
community which makes them a well-known cen- 
ter for service delivery, and 2) the availability of 
physicians in the hospital to provide and. super- 
vise long-term care. Lack of physician involve- 
ment in nursing homes and home care agencies 
has been a major concern for many years, and 



affiliation of long tef m care agencies with hospi- 
tals offers the possibility of alleviating this prob- 
lem (22). Provision of long-term care sei vices with- 
in the hospital system could also allow easier 
transitions for patients between acute and long- 
term care settings. 

In many communities, empty hospital beds are 
driving up the cost of hospital care. Affiliation 
with long-t6rm care agencies provides a guaran- 
teed source of patients for some of these hospi- 
tals. Other hospitals are using empty beds to pro- 
vide long-term care in the hospital. This approach 
could lessen the need to build new nursing homes 
and decrease costs associated with empty hospi- 
tal beds. Jn some j ural areas. Medicare reimburse- 
ment is now allowed for these "swing beds ' that 
can l>e used for aoute or long-term care'services 
depending'on current need {22):^^ 

One disadvantage of hospital-based service de- 
' livery systems is that the hospital is a medical care 
facility, and hospital coordination of service de- 
livery can result in overemphasis on medical care 
and lack of social or nonmedical services. The fact^ 
that reimbursement is more often^available for 
medical cai e than for social services is ap addi- 
tional^piientive for hospitals to provide primar- 
ily medical services. This tendency to medicalize 
^ the long-term care system is a problem because 
of the relatively high cost of medical care com- 
pared to Social or nonmedical Si^rvices and be- 
cause in some instances nonmedical services are 
more appropriate for the patient. Further analy- 
sis of the impact of hospital-based service deliv- 
ery systems on the kinds of services provided and 
the eost^of care will be needed as this method of 
coordinating long-term care services- is more 
widely iJsed. 

Government Initiatives To Increase the Role of 
Individuals in Developing Their Own Long-Term 
Care Plans.— This option has thus far received 
very little attention for several reasons. Fii^t, long- 
term care is frequently seen avS medical care, and 
planning is seen to require medical expertise. Sec- 



^ "Medicarc and Modicaid i^gulations and sottie State and iocal reg- 
ulalions prohibit hospital provision of long term- care Services and 
acquisition of long-term care facilities to avoid restraint on com- 
|>e|ltion between local agencies. ^ 
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ond, ln<^ividual3 who need long-term care aerv- 
ices are often treated as if they were so mentally 
and physically disabled that they cannot make 
long-term care plans for themselves. Third, there 
is a sense of crisis that surrounds long-term care 
decisionmaking and interferes with the deliberate 
consideration of individual preferences and alter- 
natives for care. Finally, the complexity and frag- 
mentation of long-ierm care services make it dif- 
ficult for individuals to understand what alter- 
natives dre available. 

In fact, information reviewed in this chapter in- 
dieate^g that functional impairments rather than 
medical conditions are most apt to cause a need 
for long-term clkre services and that increasing 
proportions of individuals in each older age group 
*need assistance with personal care aiid house- 
keeping services. To the extent that functionalim- 
pairments and the resulting need for long-term 
care services can be anticipated by the elderl/i 
it is possible that some individuals could plan for 
these services. 

Government initiatives to encourage and assist 
individuals to plan for their own long-term care 



could focus on public information programs to 
increase awareness of:^ ^ 

• functional impairments' and their impact on - 
the need for long-t^rm Care services, 

•the potential for rehabilitation of the elderly 
and the role of assistive devices in maintain- 
ing and increasing independent functioning, 

• the kinds of long-term care services that are 
available, and, 

• the importance of housing and living arrange- 
ments in postponing the need for mpre for- 
mal long-term care services. 

Clearly the development of a more rational and 
coordinated system of long-term caro services 
would also help individuals to plan long-term care 
for themselves. 

One of the greatest fears of the elderly is becom- 
ing ^rail and dependent on rfthers. Government 
" initiatives to encoui^age elderly individuals to plan 
for themselves may help, to alleviate this fear and 
assure them continuing control of their lives. 



Findii^s 



The need for long-term care is expected to in- 
crease dramatically in the future as a result of 
several factors: ^^^^^^^ 

• growth in the number of elderly individuals, 
particular^y the very old who frequently need 
long-term care services, 

• decreasing age-sp^ific mortality that results 
in larger numbers of elderly individuals liv- 
ing longer with chronic diseases.and func- 
tional impairm^ts, and 

• changes in medical practice and reimburse- 
ment mechanisms that yesult in limiting in- ' 
patient (j^re and the length of hospital stays 
and promoting delivery of health care serv- 
ices in the home and the community. ^ 

Increasing need for long-term care will place 
strain on families, existing agencies, and service 
delivery systemi^EuhUc and private expenditures 
for formal long-term 4are services which have 



grown rapidly in the past 20 years, will continue 
to rise: 

"^edhnology has not been widely used in long- 
term care. Identification of technologies that ace 
appropriate for this pQpulation requires a needs 
assessment, but this assessment is complicated be- 
cause government programs that regulate, and 
fund more than half of long-term care serviceS^ 
in this coyntry tend to define the kind of needs 
that are recognized, emphasizing medical and 
skiUed nursing care and obscuring the nepd for 
other forms of care. Survey data coll^Q^ from 
agencies serving Medicare and Medicaid patients 
reflect this influence. 

in contrast to this empl^asis on medical and 
skilled nursing care, research indicates that Jong- 
term care services are most often needed as a re- 
sult of functional impairment; 4hat is, limitations'^ 
in the individual's ability tojfunction independ- 
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ently. Medical treatment can cure some of the 
conditions that ^au^e functionaJ impairment; but 
other conditions are not curable at present. Bio- 
medical revSearch has been focused primarily on 
conditions that causer death, but conditions that 
cause functional impairment are not necessarily 
the same as those that cause death. Research on 
conditions that cause functional impairment could 
result in effective treatments ai^d decreavsed need 
for long-term care. 

In the absence of, effective medical treatments, 
alternative approaches to maintaining independ- 
ent functioning are needed, such as assessmeint 
technologies to identify functional impairment 
and assistive devices and rehabilitation techniques 
to compensate for fvmctional impairment. Use of 
these technologies has been limited because of the 
focus on medical and skilled nursing care; and 
because physicians and other long term care pro- 
viders lack training in their use. Reimbursement 
for the use of assessment technologies is limited, 
and there is disagi eement about the reliability and 
validity of existing assessment measures. Factors 
restricting the use of assistive devices include lack 
of information about available devices, the diffi- 
culty of selecting appropriate devices for individ- 
uals with multiple impairments, and negative at- 
titudes of elderly individuals, their families, and 
many health care professionals about the rehcA-^ 
ilitation potential of the elderly. / . 

Some elderly individuals have mental conditions 
that cause functional impairment and a need foc^ 

Hiong-term care. While it is known ^at ^^dllt half 
of residents of nursing homes and boara^nd care 
facilities have mental conditions that cause con- 
fusjOQ. it is not known how many of these in- 
di/Wi^ls are ftinftionally impaired as a result of 

^ccmfusio^ how many arfe functionally impaired 
As a result of other chronic conditions, and how 
many beve both physical an;! mental conditions . 
,<:ausing impairment. The development of devices 
artd^care tephniflues for confusra patients has re- 

"ceivecl little attention although families and for- 
mat loqg-tcrm care providers often have great dljf- 
ficulty ciiring for these individuals. 

Because of tljie emphasis on medical and nurs- 
ing care in the Federal j^jgrams that regulate and 
fund long-term cafe fierynpes, alternative care sys- 
tems s^h as board and^care fad^ities and per- 



* sonal care and supportive services in tjie home 
ai'e often not available. Physically and mentally 
impaired patielnts who need 24-hour supervision 
and personal care services but not skilled nurs- 
ing care are often ^riitted to nursing homes al- 
though they might^ ca^ed for in less restrictive 
and less cdStly board and care^facilities. Similarly, 
* individuals who need personal care and suppor- 
tive services at home may not receive the care 
they need or may receive health care services 
they do not need because of Medicare and'Med- 
icaid funding regulations. Negative attitudes about 
the concept of custiodial care and fears about tli6 
cost of providing nonmedical long-term care serv- 

■ ices for the functionally impaired elderly also limit 
the availability of these services. 

Most long4erm cqre services are labor-inten- 
sive, and formal and informal providers receive 
little training in the use of devices and techniques 
to facilitate caregiving. Increased development 
and use of the'se technolcfgies could lessen the 
burden of caregiving, allowing some families to 
keep elderly relatives at home longer and decreas- 
^ ing staff turnover in long-term care facilities. 

Fewjnedical car^technplogies have been used 
in long-term care facilities or in tlie home. Recent- 

' Jy, as a result of the implementati9n of the Medi- 
ca^ prospective reimbursemei^t system and in- 
crea^d emphasis on the provision of health c^re 
semces at home, medical care technologies that 
Have been available only in hospitals are being 
used mpre often in the home. This trend is ex- 
pected to grow, and demand for sophisticated 
medical and hursing care technologies in nurs- 
ing homes is also expected to grow- The increased 
- use of these technologies outside the hospital is ^ 

- dependent qn the availability of funding and^ 
skilledljealth c^ire personnel trained to u^ the^ 
technologies and to teach the patient &nd the 
family to use them.^ 

Long-term care services are provided by nurs- 
ing homes, board and care facilities, and home 
care agencies. In* some communities, aduk day 
care facilities, hospice programs^nd congregate 
.housing facilities also provide slwices. Little in- 
formation is available about differences between 
agencies in the services they provide and>hfe 
kinds of individuals they serve, and it oftiSn ap- 
pears thaljnost agenfcies provide a wide range 
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of sei vtices to a vai i^ity of patients with very dif- 
ferent nejxls. Increasing the use of technology in 
these agencies would be difficult and expeYisive 
because so many different technologies would be 
required to meet the varied needs of patients 
served by each agency. 

An alternative is to classify patients according 
to need and to provide a unique set of technol- 
ogies and care systems in each agency. The fea- 
sibility of this alternative depends on whether pa- 
tients can be realistically grouped according to 
need and whether available assessment technol- 
ogies can accurately classify patients in this way. v 
vyhen pa|ient needs change frequently, thejneg- 
alive effect of moving can outweigh the positive 
effect of appropriate technologies in the new set- 
ting. These issues require further evaluation. 



Research priorities 

Resea/ch priorities related to the development, 
, utilization, and evaluation of technologies to 
meet the needs of the long-term care population 
include: 

• identification of the primary causes of func- 
tional impairment and biomedical research 
to find cures or treatments that alleviate the 
fur^ctional impairment; 

• develbpment of assistive devices and reha- 
bilitation techniques for elderly individi^als, 
particularly those with multiple impairments; 

• evaluation of the relationship between men- 

• tal confusion and functional impairment and 
the impact of mCTital confusion on the need 
for long-term care; 



Lack of coordination amon^j the Federal piT)- 
grams that regulate and fund long-term care serv- 
ices contributes to the fragmentation of services 
at the community level, making it difficult for the 
elderly, their families, and health care profes- 
sionals to arrange appropriate services and in- 
creasing the sense of crisis that surrounds long- 
term care decisionmaking. Efforts to improve 
service delivery have included techniques for co- 
ordini^ting agency services at the community 
level, case management Systems, and organiza- 
tional approaches that provide a range of serv- 
ices through a single local agency. Development 
of a more coordinated system of services could 
enhance the ability of some elderly individuals to 
plan effectively for their own long-term care. 



• identification of assistive devices and reha- 
bilitation techniques that are effective with 
confused individuals; 

• assessment of devices and techniques to fa- 
cilitate caregiving; 

• evaluation^ of the reliability and validity of 
available assessment measures in classifying 
patients according to service and technology 
needs; and 

• comparison of the cost and quality of care 
effects i^f^roviding a variety of technologies 
in each long-term care agency v. moving pa-.\ 
tients to settings that provide a uni^4e set 
of services and technologies to meet specific 
needs. 
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Issues and options 



Vne of assessment measuw^s 

Issue 1: Should Congress encourage the use 
of comprehensive assessment tech- 
nologies? 

Options: 

1.1: Congi^ss could maintain curi^nt levels of support 
for the use of comprehensive assessments meas- 
ures in demonstration profits. 

1.2: Congress could increase funding for evaluation 
and consensus development oh effective assess- 
ment measures. 

L3: Congress qould increase funding for training 
health care professionals and other long-term care 
pix>viders m the use of compi^ehensive assessment 
technologies. 

1.4: Congi^ss could mandate i^jmbursemeAt thmugh 
Medicare and^cdicaid for physicians and other 
long-term care pmviders for comprehensive 
assessment. 

L5: Congivss could mandate i^imbursement for com- 
prehensive assessment provided in Geriatric 
Assessment Centers. 

1.6: Congress could make eligibility for publicly 
funded long-term care services dependent on the 
Insults of a comprehensive functional assessment 
measui^. 

Compi eliensive evaluation of the physical, men- 
tal and social functioning of the impaired elderly 
individu^ is important for identifying medical 
care needs, functional impairments, and appro- 
priate technologies and long-term services. Fed- 
eral initiatives to provitle training and reimburse- 
ment for health care professionals and other 
long-term cai^e providers in the use of available 
assessment measures can be expected to increase 
utilization. Mandated use of comprehensive assess- 
ment measures to determine eligibility for fed- 
erally funded long-term care services would have 
a much greater effect, ultimately leading to in- 
creased aw^areness of the multiple factors in- 
volved in the need for long-term care and the 
variety of technologies and services that are ap- 
propriate for this population. 



Functional impairment 

Issue 2: Should Congress mandate funding 
for long-term care services hased on 
functional impairment? 

Options: 

2^1: Congi^ss could maintain cun^nt emphasis on eli- 
gibility for services based on need for medical and 
skilled nursing care. 

2.2: Congress could expand existing programs to in- 
clude eligibility for long-term care services on the 
basis of functional impairment. 

2.3: Congress could ci^ate a new pmgram to fund 
loni^-term care services for functionally impaii^ 
individuals who do not need continuous medical 
or skilled nursing care. 

ResearcMias demonstrated the importance of 
functional impairments in causing the need for 
long-t<?rm carp pery|ces, but, as a result of the enl- 
phasis in Federal /tmding programs on medical 
and skilled nursing care, some elderly individuals 
u^ith functional impairments are not eligible for 
the services they need. Providing reimbursement 
for services based on functional impairment 
would increase the number of eligible individuals 
and probably increase overall costs. The availabil- 
ity of funding for nonmedical services could, hov^- 
ever, encourage the development of alternative 
care systems such as board and care facilities and 
personal care and supportive services in the home 
that are significantly less costly than medical and ' 
skilled nursing care. These alternative care sys- 
tems could emphasize the use of technologies for 
caregivers and environmental design technologies 
that limit the impact of functional impairments. 
Since it is not known how many nursing home 
residents and home care clients need skilled nurs- 
ing care and how many need only personal care, 
supportive services, and supervision, no reliable 
estimate can be made of the number of individ- 
uals who could be cared for with lower cost, alter- 
native services. 
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Rehabilitation technologies 

iBfiue 3: Should CongreM implement policies 
to IncraaM the use of assistive devlcres? 

Options: 

3,1: Congress coul(ji maintain curtent levels of support 
for the use of assistive devices. 

3,2: Congress could inci^ase funding for assistive de- 
vices through existing programs, extending cov- 
erage to devices that support independent func- 
tioning, but are not currently considered medi- 
' cally necessary J such as glasses, hearing aids, den- 
tui'eSf communication devices, lifeline devices, and 
devices to alter the home to compensate for fimc- 
tional impairments. 

3.3: Congress could ci^ate a hew program to supply 
assistive devices, modeled after programs current- 
ly in effect in Sweden. 

3.4: Congress could fund a demonstration project to 
evaluate the effitSacy of "Aids Centers" in prpvid- 
ing and repairing assistive devices. 

3.5: Congi^ss could provide support for initiatives to 
impi^ve the matching of iixlividuals and devices, 
such as: 

a. The use of assessment technologies to identify 
ne^s and appropriate devices. 
* b. Training to inc^ase nnderst^nding of tM use 
of assistive devices among long-term care pro- 
viders, including physicians, nurses, social 
workers, and staff at senior centers and nutri- 
tion sites. This could encompass training about 
the kinds of devices that are available, the ef- 
fectiveness of devices in compensating for ^nc- 
tional impairment, and appropriate referrals 
for patients who need devices. 

c. Training to increase awareness of the special 
needs of the elderly among professionals ah — 
i^ady involved in providing assistive devices, 
sugh as physical therapists and occupational 
therapists. 

d. Increased emphasis on services for the elderly 
i^hwugh State rehabilitation ageT\cies. (These 
agencies i^eceive 80 percent Federal funding ^ 
through the Rehabilitation Act of 1973.) 

3.6: Congress could fund a public education program^ 
targeted to the elderly and their families on the 
nature of functional impairments and use of as- 
sistive devices in compensating for impairment. 
Such a program could focus on countering nega- 
tive attitudes about the use of assistive devices. 



Issue 4: Should Congress support Initiatives 
to Increase the use of rehablll^tion 
lees for the functionally impaired 
erly? 



^.^•erv 

eWei 



Options: 

4 A: Congress could maintain current levels ofsuppoit 
for rehabilitation services for tfye elderly. (It is ex- 
pected that i^habilitation ses^ices will be provided 
more extensively because these services are ex- 
^empt from Medicare DRGs.) 

4.2: Congi^ss could ina^ase support for rehabilitation 
services through Medicare by eliminating restric- 
tions on i^iwbursement for serviced that main- 
tain functioning and limitations on the frequency 
' of i^imbursable services. 

4.3: Congress could increase support for i^abilitation 
services through Medicaid by fiscal policies that 
encourage States to i^imburse pixfviders at higher 
rates. 

4.4: Congi ess could mandate the provision of i^habil- 
itation services in nursing homes as a condition 
for Medicare certification and encourage States to 
impose.the same requirement for certification under 
Medicaid. 

t.'6: Congi^ess could increase funding for training of 
rehabilitation professionafs and other long-term 
care providers, including: 

a. training to counter negative attitudes about the 
rehabilitation potential of the ^jlderly, 

b. training in the use of assessment n\easures to 
identify the need for rehabilitation services, and 

C. training in techniques for rehabilitation of the 
functionally impaired elderly. 

4. 7: Congress could fund a public education program 
targeted to the elderly and their families on the 
nature of functional impairment and the poten- 
tial of rehabilitation services for improving func- 
tional capacity and compensating for impair- 
ments. ^ 

The use' of rehabilitation technologies to com- 
pensate for functional impairment is limited by 
negative attitudes of therelderly, Their families, 
and health care prgviders about the rehabtli^- 
tion potential of those over 65; lack of training 
for prtiNii'idera, and limitations oh reimbursepienf * 
for seH^ices to maintain functioning and devices 
to compensate for functional impaim^ent. Federal 
initiatives to increase training for providers an^ 
reimbursement for a wtc^e range of rehabUitatipn 
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techndlogies will increase use, resulting in im- 
proved functioning for many elderly individuals 
and decreased need for long-term care services. 
Demonstration of the effectiveness of these tech- 
nologies can be expected to decrease negative at- 
titudes that now restrict use; 

Service delivery ^ysiemn 

iMue 8: Should CongreM support Ini^atlves 
to improve servlccMi delivery? 

Options: 

5,1: Congi^ess could maintain current support for coor- 
dination of sei^ces at the community level includ- 
ing funding for Area Agencies on Aging and Med- 
icaid waivers that allow case management as a 
reimbursable service, ^ 

5:2: Congress could create a federally funded case 
management system modeled after the Channel- 
ing Demonstration Program. 

5.3: Congress could provide more flexible funding and ^ 
other fmancial incentives to encourage the deVel- 
opmentand use of a comprehensive range of long- 
term cai^ services provided by single agencies 



such as hospital and nursing home based service 
systems^^MOSj and life caw communities. ^ 

5.4: Congress could coijisolidate Federal fimding for, 
long-term care seijvices into ^a single program, 
combining funding from Medicaid, Medicaid, the 
Title ycx Block Gra,nt, Title ni of the Older Ameri- 
cans Act, and th0 VA, 



The lack of coordination of Federal programs 
that fund long-term care is an important cause 
of fragmentation of services at the community 
level, but combining these programs into a single 
Federal Igng-term care program (option 5.4) 
would require major changes in legislation, reg- 
ulations, and agency structures at the Federal, 
State, and local level. In the absense of these 
substantia changes, Federal support for systems 
to coordinate servio^sat the community level can 
help to decrease fragmentation and improve ac- 
cess to appropriate services. Such s5^stems include 
local provider groups, information and referral 
systems, case management, hospital or nursing 
home based service systems, S/HMOs, and life 
care communities. 



Technical memorandum: Federal programs funding 
long-te^m care services ^ \ \ ^ — — 

MedicBre 



Medicare, authorized by Title XVIH of the Social 
Security Actj pays for acute care services (hospitaliza- 
tion and physician's services, etc.) and some lon^-term 
care services for elderly and disabled beneficiaries.^ 
Almost all elderly persons are covered by Medicare. 

Nursing Home: Medicare pays for up to 100 dAys of 
skilled nursing care within each benefit period with . 
substantial copayments after the first 30 days. (A ben- 
efit period begins the day an individual is admitte<|4f> 
a hospitabor nursing home and ends when he or she 
has been out of the hospital or nursing home for 60 
consecutive days [ZSMCusto^ial care is not covered. 
In 1980, Medicare pala $337 million for skilled nurs- 
ing care for elderly individuals, This represented less 
than 1 percent of total Medicare expenditures and 
about 2 percent of all spe^dir^ for nursing home care 
(126). , 



Board and Care Facilities: Not covered; 
Home Care: Medicare funds skilled nursing care, 
physical therapy, speech therapy, occupational ther- 
apy, medical social services, and home health liide 
visits with the authorization of a physician*'^ Under 
Medicare regulations home health aides can provide 
personal care but can only perfprm hom^ttiaker serv-; 
ices such as cleaning and changing b^s when these 
dbrvices can be shown to prevent or postpone institu- 
tionalization. No chore services are provided. In 1978, 
a majority of the hope care visits funded by Medicare 
were skilled nursing visits (66.7 percent), while 30.7 



*^AU home ctkn MrvicM ftinded by Medfcare muit be authorized by « phyv 
•toicfii and the phyilclan 1$ tuppoaed tadoternttne tb^ extent and rkiture of 
all aervlcea provkM. NeverthelaMi a recent GAD study foMnd that home care 
a^endea were^enera% planning t{|e U/hAtm and moat phyatciaos were not 
aware of the aervicet they had authorUed. In faot, 50 percent of thep^il* 
ciana interviewed were not seeing the patlenu for whom they had authorlted 
hoihe care aervicea, and very few phyalclant were aware of the c«at of thete 
aerxicea (116). 
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percent were home health aide visits, and 10 percent 
were physical therapy visits (116). Medicare regula- 
tions specify that home care services carxbe covered 
only when the recipient Is homebound; it has been 
very difficult, however, to define homebound, and 
seivices have been fUnded^for some elderly individuals 
who are able to leave home (116). 

Medicare outlays for home care services increased 
from $287 million in fiscal year 1976 to $964 million^ 
in fiscal year 1981 (116), and the number of Medicare 
home care visits has doubled in the past 10 years; 
nevertlieless, funding for home care services accounts 
for only about 2 percent of Medicare expenditi^s 
(118). There is no patient deductible for home care 
services under Medicare, so these services are free to 
the patient (116). 

Adult Day Care: Medicare pays for skilled nursing, 
physical therapy, and occupational therapy provided 
in the adult day care setting, but does not cover adult 
day care as such. 

Hospice: As of October 1, 1983, Medicare funds 
hospice care for terminally ill beneficiaries^with a life 
expectancy of 6 months or less. Reimbursement has 
been limited to $46.25 per day per patient, but legisla- 
tion tp raise this amount was approved on November 
9, 1984 (P L. 98-617). 

Respite Catv: Medicare home health care services 
may be used by some families for respite care (116). 

Congregate Housing: Not covered. 



Medicaid is a Federal State program authorized by 
Title XIX of the Social Security Act. It pays for acute 

* and long-term care services for low-income individ- 
uals, including the elderly. Because regulaHBhs gov- 
erning Medicaid programs are determined by each 
State, within the Federal guidelines, there are signifi- 
cant variations between States in eligibility require- 
ments and available services. States can limit services 
to individuals with incomes below a set level or they 
can provide services for the "medically needy/' i.e., 
individuals whqse income is below the set level only 
after their medical expenses have been deducted. 

Nursing Home: The Federal Medicaid program 
defines two types of covered nursing home care! 
skilled care, provided in a skilled nursing facility (SNF), 
includes services that are needed on a daily basis, must 
be provided in an institution, and require the skills 
of professional or technical personnel; intermediate 
care, provided in an intermediate care facility (ICF), 
is health-related care for individuals who requirp serv- 

\ ices that are above the level of room and board and 
\ must be provided in an institution. In the SNF, a pro- 



fessional nurse must be on duty 24 hours a day. In 
an ICF, a professional nurse must be on duty only dur- 
ing the day shift (25). | 

Although Federal ^regulations are quite /pecific, 
States vary greatly in their use of these two levels of 
care. Some States, like California and Connecticut, con- 
sider almost all the care they provide skilled care, 
while otHfers, like Iowa and Oklahoma, provide almost 
all intermedicate care. Since it Is unlikely that the types 
of qare needed by nursing home residents varies 
greitly between States, <^ariation in the use of the SNF 
and ICF categories probably results from differences 
in State policies that implement the Federal Medicaid' 
regulations (25), 

In fiscal year 1980, Medicaid paid $7.9 billion for 
nursing home care. This represents more than one- 
third of all Medicaid expenditures and about 45 per- 
cent of all>p^ding for nursing home care (119). The 
FederaJ'^vernment pays from 50 to 78 percent of 
State Medicaid costs for services and up to ^^0 percent 
of administrative costs. In recent years'. Federal pay- 
ments to the States have been capped at lower levels 
than previously (e.g., 96 percent of fiscal year 1982 
dollars were available in 1983). 
Board and Care Facilities: Not covered.' 
Home Care: Under Federal Medicaid guidelines, 
States are required to provide skilled nursing care and 
home healUi aide services, while other services sqch 
*as personal care servicef, physical therapy, speech 
therapy, and occupational therapy are optional (25). 
Currently 18 States are covering personal care serv- 
ices including bathing, dressing, feeding, and some 
housekeeping services if related to a medical need (25). 
Services must by ordered by a physician, and home 
hetilth aide services and personal care services must 
by supervised by a licensed niirse (138). 

Medicaid expenditures for home care have been 
relatively low (1.4 percent of total Medicaid spending 
in fiscal year 1980) (25), and States vary widely in the 
extent to which Medicaid is used to fund home care 
services. In fiscal year 1980 New York accounted for 
40 percent of all recipients nationwide, almost half of 
all Medicaid home care expenditures/ and 90 percent 
of Medicdid expenditures for personal care (25). Med- 
icaid payments for home care services are generally 
much lower than Medicare payments, and it is likely 
that 'the lower Medicaid reimbursement rates dis* ^ 
courage providers from serving Medicaid recipients. 

Medicaid 2176 Waiver Program: A IpSl amendment 
to the Social Security Act waived some of the require- 
ments for Medicaid-funded home care services, allow- 
ing States to set up demonstration projects to offer 
home and community -based services not previously 
paid for by Medicaid. Services pfovidi((2^through the 
2176 waiver program could be offered on less than 
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a statewide basis, so that projects could he set up in 
certain geogra|)hical areas and targeted to specific 
groups ol recipients. Waiver projects must bo ap- 
proved i>y the Secretary of Meahh and Munian Serv- 
ices, and total spending must be'no higher than with- 
out the waiver project. Medicaid waiver applications 
approved by rnid-U)83 include Z6 programs for the 
elderly, and many of these programs include home 
care services: 16 programs include homemaker serv- 
ices, 1 1 include |)ers()nal care, 7 include home health 
care, and 5 include chore services (138). 

Adiilt Day Chvo\ Adult ^ay care is an optional Med- 
icaid service, and as of fiscal year 1984, eight States 
pi ovided Medicaid reimbursement for adult day care. 
Several States provide adult day care through the 2176 
waiver program (25,127). 

Hospici): Hpspice care is not currently funded by 
Medicaid, but New York State has requested an admin- 
istrative decision by the Health C:are Financing Admin- 
istration to make reimbursement available under ex- 
isting legislation. ^ 

Respite Cave: Hqme care services covered by Med- 
icaid are used bj^some families lor respite care. 

Con^reg^te Housing: Not covered. 

TJtle XX 

Titk^ XX of the Social Security Act was converted to 
Title XX l^ck C^rants to States for Social Services ' 
in 1981 (118). Title. XX grants are used by States pri- 
marily for social services for elderly and nonelderly 
individuals, and there is considerable variation be- 
tween States in vservices provided. 

Nursing Home: Not provided. 

Board and Care Facilities: Some States provide 
limited funding for geriatric foster care with title XX 
funds (25). 

Home Care: Home care services provided in some 
States with title XX funds include homemaker, chore 
services, and hoftie-delivered meals, but GAO has esti- 
mated that in the States they studied, less than 13 per- 
cent of title XX funds were-spent for these hoipe care 
services (25). It is difficult to specify what percentage 
of title XX home care services were used by elderly 
pervsons, but one author has estimfited that in fiscal 
year 1980 between $723 million and $1,593 billion in 
title XX funds were spent on long-term care services 
for the elderly. States vary widely in the use of these 
funds. For example, it is estimated that Califoi*iiia spent ' 
about 40 percent of all title XX funds for long-tei 
care (25). « ^ 

Adult Day Care: Although more than 95 percent o( 
publicly funded adult day cai e was paid for with title 
XX funds in fiscal yeai* 1980, and almost all States pro- 



vided some adult day care with title XX funds, total 
,litle XX ex|)enditures for adult day can? wva v. relatively 
limited. It is estimated that less than 3 percent of all 
title XX expenditures fof long-term'care for the elderly 
were spent on adult day care (25). 

Hospice: Not covered. 

Respite Care: No information available. 

Congregate Housing: Housing subsidies are n6i pro- 
vided, but services lor residents on congregate hous- 
ing facilities are provided With l itle XX funds in some 
jurisdictions. Examples include homemaker and tra*ii^ 
portation services. ' « 

Title in 

Title III of ilw. (31der Americans Act provides funds 
for a variety of services for the elderly, including 
home-delivered and congregate meals, ti ansportation, 
homemaker, and ]iome health aide services. The Ad- 
ministration on Aging allocates title III funds^b States 
primarily on the basis of (he proportion of the State's 
population aged 60 and V^r compared with the pro- 
portion of that age group in ibe national population 
(25). 

Nursing Home: Not covered. 

Board and Care Facilities: Not covered. 

Home Care: Home care services funded thrgugh ti- 
tle III include home-delivered meals, shopping and 
escort services, telephone reassurance, homemaker, 
home health aide, and residential repair (25). The GAO 
estimates that $43 million of title III funds were spent 
on home care services for the elderlyin- fiscal year 
1980 (118). Jl^. 

Hospice: Not covered. 

Respite C^re: Home care services provided with ti- 
tle HI funds are used by some families for*re^pite cajfe. 
In addition, some localities provide specific respite c*re 
services with title III funds. No accurate figures kve 
available on spending for i^cJspite care nationally. 

Congregate Housing: Housing subsidies are not pro- 
vided, but services for residents of congregate hous- 
ing facilities are provided with title III funds in some 
jurisdictions. Examples include congregate meals and 
recreation services. ♦ 

» V 

/ 

Supplemehial Security Income (SSI) 

SSI is the Fedei al program enacted in 1972 to pro-' 
vide ihinimum monthly payments to aged, disabled^, 
and blind individuals who have incomes below the 
minimum standard. Since SSI is a cash benefit, it c^n 
be\i8ed by recipients to pay for long-Jerin care serv- 
ices, but low benefit levels limit the kinds of services- 
that can be purchased. 
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Nutting Home: Not covered. When SSI reclpientfl are 
a<;imiUed to a nui sing home; their SSI grantis reduced 
to a maximum of $25; if thfey have other income; the 
SSI benefit is reduced to zero. 

Boaixl and Cam Fhcilfties: Many residents of board 
and care facilities receive SSI payments and use this 
income to pay for their care. In addition. States are 
allowed to supplement the Federal minimum SSI 
benefits/ and by 1983, 34 States and the District of 
Columbia provided suppleiQgnts specifically for per* 
sons Hying in board and care facilities (52;131). 

Home Care: Not covered. 

Adult Day Care; Not covered. 
' Hospice: Not covered. 

Respite Care: Not covered. f 

Congregate Housing: Not covered. 

•» 

Veterans Adtninl3tration (VA) 

"The VA provides a wideJ range of long-term care 
ySevvices for eligible veterans. The complex eligibility 
criteria for services arts not discussed' here. 

Nursing Home: In fiscal year 1982; about 15,000 vet-_ 
(Brans vv^re cared for in VA nursing hom^s w^ith an 
average daily census of about 8,400 (132a). About 62 
percent of these individuals w^ere 65 or over (80)., Jn 
addition, about 31,500 veterans were paid for in non- 



VA community nursing homes with an average daily 
census of about 9,500 (132a). About 56 percent of these 
individuals were over 65^(80). 

Board and Caiv FacilitiesiThe VA operates 16 large 
board and cape facilities with an average dai^ census 
of about 7,000. In addition, the VA pt^es veterans in 
smaller boaixl and care homes. In fiscal year 1982/^p- 
proximately 13,500 veterans were living in about 3,000 
supervised board and care homes: ap||!>roximately 30 
percent were ovbr 65 (132a). (State veterans homes 
also provide domiqiUary care and some nursing home 
care.) 

* Home Care: The VA provides home care services to 
homebound veterans through 80 VA medical centers. 
In fiscal year 1983 it was estimated* that mediq^, nurs- 
ing, social, Qnd rehabilitation services would oe pro- 
vided for about 5,600 veterans. Veterans who do not 
live near one of the 30 medical centers do not have 
access to VA -funded home care services. 

Adult Day Care: Recent legislation authorizes VA 
provision of adult day care through VA facilities or 
through contracts with non^A providers, 

Hospice: The VA operates one hospice program in 
Los Angeles (80). * 

Respite: VA home care services are used by some 
families for respite care. 

Congregate Housing: Not^overed. 
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Chapter 8 



Health Cai:e Cos^ts and Accc^ss 
tb Teclinplogy for Oljd er Persons 



Introduction 



l/ealth care costs, i||cluding long-term care ex- 
pdnditiires, have grown rapidly over the last three 
decades, increa3ing from $12*r billion (4/4 per- 
cent of gross national productpfGNP)) in 1950, to 
$322.6 billion (10.5 percent ot GNP) in 1(982 and 
an estimated $357 billion in 1983. Total health 
care (expenditures are projected to reach 12 
cent of GNP by the year 2000 oj^ sooner (10,1 
Growth in per capita health care cost^ 
by the growth in numbers of the U.S. population 
over 65, has produced an impending crisis in the 
funding of Medibare^nd Medicaid , major payers 
for Kealth service to the elderly. 

' T^^chnological development in recent decades 
increased the effectiveness and sophistication 
of health care. It has also increased its costs. The 
relationsljiips between cost, technology, and fi- 
nancing af^. complex, in some casesiiot welf un- 
derstood, anc| require continuing ii^vestigation. 
Although new medical technologies* have raised 
the cost of care^by^xpanding the types of pi dS^ 
lems that can re diagnosed and treated— they 
have also provided more efficient strategies for 
the management of acute and chronic disease arid 
functional disability. Depending on how it is ap-<f 
plied, the same technology can be either cost- 
saving or cost enhancing. Exert^ise elecb ocardi- 
ography, for example— a noninvasive diagnostic 
test for coronary heart disease— can be cost-sav- ^ 
ing if it is used to screen candidates for invasive 
diagnostic evaluation, thereby reducing the num- ^ 
her of invasive tests. It it is simply acided to the \ 
diagnostic workup for patiept^Tor whom jrjvasive^ 
testing is nlceady pained, it increases the. Cost 
of care. The net effect of technology on the cos^t 
of care therefore depends on both the technolo- 
gy and the ways in which it js UvSed. 



— . X,. ^^^ft^^, 

If the grow^ of healtli expenditures ^ be con- 
tained ^t levels^ comparable to the general rAte 
of inflation, these expenditures will halt their en- 
croachment on the Nation's resources. How much 
h^ltl\care is enough, who is responsible for pay- 
ing, to what extent equality of access should be . 
. assured, and other ethical questions combine With 
questions of necessity and appropriateness \p 
create an exceedingly complexj&et of issups that_ 
apply to all age groups of con^um^rs and all pay- 
ers for cajpe. 1 his chapter «rmphj*6iz^issue$ re- 
lated t^iTechnology and the agtfig of the U.S.^Dop- 
ulation in thb context of the demand for fiscal 
restraint. ^ , ^ 

Control of escalating health care spending is a 
priority in light of current and projected Federal 
deficits as as the growing costs of employee 
health plans Whd personal expenditures for care. 
Becduse those-over 65 use more health services 
than anvpther age group and the FederarCoV; 
ernmeiit^as assumed significant responsibility 
for fiiDlding these services, the kinds ancl^ostSw 
of careTor the elderly are a particular congres- 
sional concern. Instituting effective confiNils over . 
costs of covered benefits as well asT'total health 
spelling thus deserves increiised^at^tention. 

Congress has paid some attention to slowing the 
growth of these costs. Direct attention has been 
given to controlling Federal expenditures for 
Medicare and Federal contribuyons4o Medicaid. 
' Total savings may be reduced jjy cost shifting to 
third -party payers and individuals, or from one 
Federal program to another. Entitlement pf^t^P^ 
gram^ are primary concerns because thejj" cos 
are less easily controlled than other Federiihealth 
activities i i* 



'OTA defiiws nietllcal tecliiwlogios as drugs, devices, and medi- 
cal and surgical procwJures us<kI iiv^iiedical caNj, and the organiza- 
tional and 8up|M)rt systems within which they are producecl. 



^' Access tcyhealth-telateAtoCmrologies— ^ those 
qverfiS and for the po^i^'ABll ages— has also been 
a.nrajqr cofigressional ppncern. Recogni^n^that 
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the cost of technologies can 1x5 a strong deterrent 
to their availability and use, Congress has legis- 
lated pr(jgrams to assist these people with the pur- 
chase of health care. Medicare is the largest Fed- 
eral health care financing program. Medicaid is 
a federally aided; State-run, means-tested (eligi- 
bility based on income) progi am that provides 
Jiealth l}enefits for the categoi ically needy, includ- 
ing the poor elderly. The Veterans Administra- 
tion (VA) provides resources for the care of older 
veterans In addition, the Federal Government 
provides funding for health resource programs 
(e.g., block grants to States, health planning) de- 
signed to improve the distribution, supply, and 
cost effectiveness of these services. 

Federal policy for health and long-term care has 
in part shaped the development qf technology, 
the settings in which it is used, and access to it 
for those over 65, The rate of adoption, and hence 
the availability of a new technology, is strongly 
influenced by whether or not it is ^igible for 
reimbursement and whether it is regulated by 
hei^lth planning activities. Because reimbursement 
ha6 been more liberal for inpatient procedures, 
hospital-based care has been encouraged. Recent 
changes have encouraged more outpatient diag- 
nostic: and surgical procedures. The implemen- 
tation of prospective payment undfer Medicare, 
as discussed earlier and in this chapter, may shift 
the more acutely ill patients and th^echnologies 
for their care to outpatient clinics, Wursing facil- 
ities, and home care settings. More sophisticated 
technology and personnel may thus be required 
in tliese settings which, in turn, may increase the 
cost of care in them. 

Because Federal payments for health care rep- 
resent about one-thii d of total hospital revenues, 
one-tfiirdto one-half of physician payments, and 
about hauHhe cost of long-term care, changes in 
Federal reimbursement strategies may induce 
changes in the use of technology throughout the 
health care system. To the extent that other pay- 
ers do not adopt similar strategies and providers 
i^re able to maintain full practices without par- 
ticipating in Federal programs, older persons who 
depend on these programs may suffer reduced 
access to health care technologies. Even under 
cost reimbursement* policies for acute care, a 
number of technologies are identified elsewhere 



in this report that would be beneficial to the ovei^ 
65 age group but may be currently-underutilized, 
,This results, in part, because of their cost and the 
^ack of reimbursement under Federal and State 
programs. Coverage for additional services could . 
increase overall costs, but there is potential for 
limiting the increase by achieving greater func- 
tional independence. 

Federal and federally assisted State programs 
provide acute and long-term care for the elderly. 
Medicare, Medicaid,^ income support programs, 
services through block-granted program^ and VA 
programs are among the efforts to provide care 
for those over 65. Vsing these benefits to access 
the proper mix of acute and chronic health care, 
as well as appropriate supportive and social serv- 
ices, can be difficult. Lack of continuity of serv- 
ices can sometimes lead to inappropriate and poor 
quality of care and increased costs due to dupli- 
cated services and the loss of functional inde- 
pendence. 

A number of observers have identified mis- 
matches between Federal and private health ben- 
efits and the needs of an aging population - 
(9,39,40). The success of the Medicare program 
in providing access to acute care technologies has 
contributed to the recent declines in mortality for 
those over 65. However, as noted in chapters 2 
and 3, decreasing mortality has not been accom- 
panied by comparable declines in morbidity in the 
older population, and the elderly therefore carry 
a larger burden of illness (36). Growing numbers 
of <^er individtials with multiple health problems 
will continue to increase the demand for technol- 
ogies to prevent and manage chronic disease and 
for long-term care (10,14). Policymakers focusing 
on cost containment must recognize that the 
changing needs of the population served by Medi- 
care have increased Medicare costs and stimu- 
lated spillovers into other Federal programs, most 
notably Medicaid. This mismatch between needs 
and benefits has resulted in increased outof-pock-^ 
et spending by individuals as well. Increased costs 
may deter older users from seeking needed care 
for correctable problems (e.g., bloi|d -pressure 

*Many older persons requiring !ong4orm care cchne to depend 
on Medicaid benefits by "spending down" enough to become eligi- 
ble, I.e., by liquidating asliets and exhausting their finances on high- 
cost, long-term care. 
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control, vision problems, and routine health eval- 
uations for chronic disorders), potentially result- 
ing in gi'eater ultimate costs for acute apd restor- 
ativSNiai^e. 




The financial burden of long-term care is a par- 
ticularly severe pioblem for those over 75 be- 
cause the risk of needing prolonged care increases 
with age. Few benefits are provided by Medicai^e, 
and private insurance is largely unavailable to pro- 
tect against this eventuality. Medicaid is the only 
safety net and provides benefits only after per- 
sonal resources are exhausted. Depletion of re- 
sources may have the additional effect of elimi- 
nating future opportunities for community care. 
Should a patient's condition improve or the avail- 
Ability of new technologies periyit a transition, 
llie patient might nolonger have a resridence or 
lack the njeans^o be financially independent. 



This cha||ter provides an overview of factors 
affecting health expenditures and c6st<:ontain- 
ment efforts. Included are a comparison of spend- 
ing by those over 65 and by younger age groups; 
the contribution of technology, aging, and Other 
factors to gi owth in health care costs; the goals 
for appropriate use of technolog^^; the character- 
istics of older health care consumers that influ- 
ence their use of services and technologies; cost- 
containment activities and some of their implica- 
tions for cost and quklity of care; and tke need 
for better coordination amor^F<icleral pi^^^ams. 
The hospital backup problem^ is explored as an 
example of the impact of poor coordini\tion on 
costs and quality of care. The potential for bet- 
ter access to information as a means to improve 
coordination and outcomes is also discussed. The 
major issues are theyi detailed, and optjpns^are 
presented for congressional consideration. 



Health spending of young and old 



I 

Health care spending differs significantly among 
various age groups. In 1978, those under 19 (31 
percent of the U.S. population) accounted for 12 
perGfmt of the $168 billion health care expendi- 
ture, while those 19 to b4 (58 percent of the pop- 
ulation) accounted for 59 percent, and those over 
65 (11 |3ercent of the population) accounted for 
29 percent of the total. This higher per capita 
spending by older age groups results from in- 
creased contact with the health care system and 
an increased number of services required per 
visit. 

Sources of payment also differ by age group. 
Public and private health berifefits provided by 
government, industry, and dinect purchase of in- 
surance havp grown for alHige groups. Private 
insurance and personal expenditures are the ma- 
jor sources of payment for younger persons 
(about 70 percent), while government (Federal, 
State, and local) finances the greater proportion 
of the care provided for those over 65 (about 63 
percent) (14), as shown in figure 24. 

Ho^tpital care represfents the major expenditure 
for all age groups, but its relative importance in- 



creases witfijage. Physician services rank second 
to hospital care for younger persons and thir^ 
after hospitals and nursing homes for the older 

J population. Nursing home use is dominated by 
those over 65, and represents one-fourth of total 
health expenditures in this age groupC Dental visits 
consume a smaller proportion of the health care 
budget for those over 63f^, but the average charge 
is higher than for those under 65. Annu^^wr cap- 

jAa. expenditures for prescription drugs 4nd sun-. 
^ dries increase threefold between the under-19 age^ 
group ($41) and the over-65 age group ($133) (14)1 

The growth of the older population will coA- 
tinue to exert pressure on Federal programs, but 
acceleration of health spending is a problem for 
individuals oj[ all ages, their insurers, and tl^ir 
employers. Although Medicare ami Medicaid /pro- 
vide an important subsidy affording some f/nan- ^. ^ 
~ cial protection for the elderly, these programs do ^ 
not eliminate the^ieed for significant p'ut-of-pock- 
et outlays (see fig. 25). Many necessary services, 
such as eyeglasses, hearing aids, and extended 
nursing home care, are not covered by Medicare. 
Also, private supplemental ("medigap") insurance 
to cover deductibles is purchased by more than 
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FIgura 24./Ptf€tnt«o« OlttrlMion of Ptnonal 
Htalth Cjkt% Expandlturas by SoufM of Fundt 
/ and kq% Qroup, 1978 / 

^ $98.6ybilllon 



Figure 25.— Ptr Capita Ptraonal Health Cara 
Expandlturaa for ttia Agad, by Sourca of Funds 
and by Typa of Cara, 1976 



$2,026 





Other 
public 
programs 
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19^ 
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Private 

I State and local government 
I Federal flk>verpnr>ent 

SOURCE: Flahtr. (14). 



63 percent of the elderly, and another 14 percent 
receive Medicaid assistance (21). l^he value placed 
on protection against health expenses is uijder- 
scored by the fact that personal income does not 
correlate with insui ance premiums paid. In 198l/ 
the out-of-pocket per capita expenditure of $914 
for health services (excluding costs for insurance 
premiums) by those ove^ 65 represented*! 1 per- 
cent of their per capita incorfie. Recent estimates 
indicate that this proportion may rc^ach 14 or 15 
percent in 1984. 

Technology, aging, and other factors 
affecting health expenditures 

Much attention has been given to the increase 
in demand for health services resulting from the - 
growth in the older population; especially the 




Phylklclans* 
services 



All other 



SOURCE: Ff(ih#r, 1960 (14). 



^growth in numbers of those over 75 7^he elderly ^ 
need and use mpre medical services. Yet the 
grow^h^lftthisit!gh-risk group accounts for only 
a small amount of the increase ii^lolal personal 
health care expenditures, Mosyof^is increase . 
has been brought about by general inflatlpn; the 
increased cost of capits^l; labor, and suppliest; in- 
flation of medical care prices in excess of general 
inflation; and changes in the typfes and quantities 
of services provided— "service intensity"— often 
used as a proxy measure for intf^eased technolo- 
gy (11,15;46,48). IntensificatiOT of services in- 
cludes not only the introduction of new technol- \ 
ogy but also increased labor intensity ^and more 
frequent use 9f exi'stilng technology. This section ' 
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explores the contribution of technology and aging 
of tW population relative to other factors fuel- 
ing the growth of health expenditures. 

Among the econonnC; policy; and social factors 
to which analysts have attributed the growth in 
real spending (15;37;46;48) are: 

• payment mechanisms: 

^ — thii^-party payers that insulate patients 
and physicians from true patient costs, and 
— fee-for-service and cost-based reimburse- 
ment methods that lack incentives to con- 
ti^ol costs; 

• techhological Innovation: 

—product innovations that expand range of 

services, and 
—process innovations that can increase costs 

and quality of care; 

• increased use ,of existing technology; 

• population factors: 

—shifts in age -sex characteristics, 
—increases in real income, and / 
—psychological factors such as the value of 
good health and a reluctance to forego he- 
roic care; and 

• health resources: 

—cost and supply of facilities; 



—cost and supply of equipment, and 
—cost and supply of manpower. 

^ An analysis of health expenditures and costs be- " 
tween 1971 and 1981 shows that reAl increases 
in service^ accounted for 28.6 percent (fig. 26) of 
the increase in expenditures during that period 
(15). In specific terms, a recent Study by the Con- 
gressional Budg€t Office found that the major in- 
crease in program outlays^ was due to increased 
benefits per user rather than to either increased 
enrolleies in the. program oiyncreased proportions 
of tho'^e enrollees receiving services (table 18). 
Some of the increase in per capita costs reflects 
a growing burden of care due to the aging of thQ 
population/OZpercent of those enrolled in Medi- - 
care were over 75 in 1966; this proportion rose 
t^^j/percent in 1979), but utilization rates in- 
creased significantly even in the iame age group 
(e.g., a 27-percent increase in hospital discharge 
rates in enrollees 65 to 66 between 1967 and 
1976), suggesting higher utilization rates overall 
(45). 

Medical technology is the priinary factor in the 
increase in health expenditures. Analyses of the 
impact of medical technology on health care costs 
can be addressed !|rUiei aggregate or from a tech* 



Figure 26.— Factors Accoilnting for Growth in Total Health Costs, 1971 81 

Total national health expenditure^ Personal health care spending 

Population 
7.9% V / 



Population 




implicit price deflator for 
national health expenditures 
(health prices in excess of 
overall Inflation) 

NOTE: Health Industry tp^clflc factori^rt 8h*d*d. Total tyttems cost Is personal health car« spending 
SOURCE: Freeiand and Schendltr, 1083 (15). 



Implicit price deflator for total 
systems cost (health pricfes In 
excess of overall Inflation) 
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T«bl« 10.— Av«r«g0 Annual CoAipoundl Rutet of 
Growth of Banaflls and EnrollMt, Fiscal Yaars 1976 82 
On p«rc«nt) 



HoeplM iMurmce: 

Total benefits • . 

Numt>er of enrollee^i 
Proportion of 
enrotlees receiving 



relmbursenient 
Benefits per user 



Numbef of enrollees 

Proportion of 
enrollees recelvlno 
reimbursement . . . 

Ben'efits per use/ . . . 



enrollees 


DIsahleH 
enrollees* 


All 
enrollees 


18.4 


19.3 


18.5 


,2:3 . 


1.7 


2.2 


2.1 


1.1 


2.0 


13.4 


16.1 


13.7 


Inaunmc*: 






20.7 


24.0 : 


21.2 


2.3 


2.2 


2.2 


2.9 


2.0 


2.9 


'14.7 


19.0 


15.3 



SOMPCC: Conor«««lon«J Budget Off»c«. \^ (46). 

nology -Specific perspective. The aggregate anal- 
ysis is useful although tt ignores the patient ben- 
efits derived fnom technological innovation. The 
technology -specific approach is helpful in estab- 
lishing the cost effectiveness of a particular tech- 
nology or cla^s of technomgies but ignores the 
overall impact on systems^osts. Both kinds of 
analyses are important in assessing the structure 
and funding of health and I^ng-term^care. A re- 
cent OTA study on technology and the Medicare 
program (48) found that in the aggregate, tech- 
nology-related factors— more services per enroll- 
ee and the Increase in costs of those services in 
excess of genera! inflation— accounted for about 
30 ^^p^fent of the growth in Medicare costs per 
erw^)llee between 1977 and 1982. These factor^ 
service intensity and excess medical price infla- 
tion—are influenced by other factors as well as 
technoI<%y. At best, they provide an obliqwe view 
of the impact of technQlogy on costs of care. 

Even recognizing the limitations of aggri^^ate 
techniques and that^ailable reports enqompass 
all age gi'oups, an analysis of total personal health 
expenditui^es is useful for evaluating the differ- 
ential efffects of technology and population fac- 
tors on expenditures for hospital care, physician 
services , dental services, and nursing home Qjrre 
(table 19). General inflation accoiinted Tor about^ 
50 percent of the increase in all categories of serv- 
ice. The technology -related facto/s discussed 
above accounted for about 35 percent of the in- 



crease in expenditures for hoipilal care and pliy- « 
sician services, but less than 20 percent of the in- 
crease for dental care and nursing home services. 

Utilization factors are related to populatiqp ag- 
V ing, j^flecUng older Americans' increased burden 
of illness, ahd to other factors that induce de- 
mand, rfs discussed later in the sections on cost 
con^inmfent and con^ner chardcteristics, Ag- 
gregi^te population growth has been constant 
across different services, as would be expected, 
" at about 7 percent. Per capfta .visits exhibit wide* 
variability, ranging fforn ~%.4 percent for phy- 
sician visits to + 18 percent for hospital outpatient 
services to +20 percent for nursing homes. Be- 
cause thes^ statistics reflect the net effect for all 
age groupsrdifferenc^Bsin utilisation trends for 
different age groups shoiild be noted. Visits 4o 
physicians and hospital discharges have been de- 
creasing for younger age groups, i^hysician visits" 
for persons over 65 have remained relatively con- 
stant while hospitalization rates, measured by 
. both surgical and total dis^arge^ have been in- 
creasing. Average lengths of sti^have been de- 
creasing for all age groups but remain longer for 
those over 65. The relative importance of the uti- 
lization-related factors would thus be greater i,n 
the over-65 age group. 

The increase in costs for physician carp be- 
tween 1970 and 1979 was analyzed from a dif- 
ferent perspective (37), The effect of technology^ 
was calculated IhiBrectly as the residual, afte^ 
accounting for ythV factors thought to be cau- " 
sally related to expenditure increases.' This re- 
sidual was 11 percent (see table 20). Population 
aging was considered directly and accounted for 
15 percent of the increase, due to incrdpes in 
^^the size of high-risk groups such as the ^|w*y old. 
Variables which influence dema^c) for aha access 
to care— physician-population ratio and insurance 
for physician services— accounted for 40 percent 
of the increase. 



The indep«ndeiit variables selected for this regression study em- 
phasized factors that might cause changes in health spending. The 
studies by Freeland and Schendler (15) and by (4$). OTA decom- 
posed expenditures into their compoiient parts rather than attempt- 
ing to identify causal factors. This illustrates the influi^noe of 
underlying assumptipns in these types of analyses. 
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T«bU 19.-: Factors Accounting Growth In E)i|^ndltur»8 fer'iSolectod Categories of Total Systems Co8t» 1971-81^ 

_ Commiinliy hoAprtal care _ ^ Nursing home ^oial 

Factors accounting (or "tiow" Inpatient expenses ^ Outpatient P^jislcians; Dentists' car© wxcluding aiystems cost - 

medical care expenditures rose . Inpatient days Admissions expenses'' , service^ services ICF-MR (personal health care) 

— — :k \ • • ■ , . , I ( ^ . ■ 

Sconomy-with t^tor$: r ^ v 

, 1, General Inflation. ^1.7% 51.7% 41.6% 58A^/o ' 58.6% . ' gp,0% '56 8Vo 

2. Aggregate population' orowth 7.2 - 7.2 ^.6 ^ 8.1 ^ ' 82 ' - 7 4 7 9 

3. Growth in per cap/fa visits > - * ^ ^ 

or patient days 4.2. 8.6 .17.9 --3.4. 14.2 19,8 NA 

4. Growth In real services per vlsit^ ' - . . 

or per day (Intensity) . . , / 25.2 20.8 25.3 . 27.4 17.6 13.1 / " NA 

5. Medical care price Increases relative ^ ' ^ 

to general price Inflatlor^*^ 11.7 ^11.7 ^ ^6 9.8 • 1.4 ' 6.7 7.0^ 

Addenda: Growth In real services 1^ » * ' 

per capita,..., — ' ^ ' . _ ' _ _ 28.3 

Totaj -.-^ > 100.0 V 100.0 100^0 100.0 100.0 100.0 ' I06.O 

NA - Not «v«il|it>l«. ' ~' 7^ ^ ^ ~V ' 

. fjoW ay«t«mt cott !• c«»«d p«rtbn«l h«alth cat* In Qibton and W«ldk> (10S2). ^ 'r ' 

^Communtty hoapltaf axp^nMa «r« tpllt Into Inpatitnt and autpatlant axptnaaa using tha AmaHcan HbspMa! Aaaoclatlon (1962) proctdOra. ' ' . " . 
<^Saa labia A 13 for prica varfablas. * * * . - 

«>80URCE: Fraaland and Schandlar. 1063 (15). , „ 
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TilbU 20.— R«l«tl«« eontribufloh of Diff«r«nt Factors 

to tiM Total' InertMO In Roil Expondlturos 

for Physician Sorvlcas, t«70-79 



Percant 

Factors ^ ^ increase 

Physiclan-p<}pulatlon ratl(^/. 22 

Total population growth ^ 19 

\Aoe distribution of popujation > 16 

Insurance for physician's services \\ / 15 

f*'er capita Income 9 

Specialty mix 1 

Prices of practice Inputs (other than M & ^ 

Residual (technology) . . . , . . . . 11 

Total : 100 

SOURCe: Adapted from Sloan and 8chw«rl7» 1W3 (37). 



An analysis of the growth in the use and costs 
ot;honie care showed that the average rate of in- 
crease in expenditures vyas 31 percent per year 
from 197*0 1980. This increase is attributable 

' to the groJ^lLin the number of individuals served 
(59 percent); increases in the number of visits for 
those served (7.4 percent), and rises in costs and 
charges for each visit (39.1 percent). Older pa- 
tients use home health services at higher rates 
(34.8 per 1,000 v. 23.4 per 1,000) but received 

. fewer visit?: (23.1 visits pier person v: 26.1 visits 
pet person) compared* to the disabled (51). The 
increase in the number of personsr Berved is in 
part due to the increased ninnbers of persons 
needing care, but is also strongly influenced by 
* the growth in the number of hoipe care agencies 
and changes in reimburseilient policy. Although 
costs and charge increases are the technology- 
related elements, t^ey also reflect a number of 
faqtors unrelated^ technology. 

\ ^ The availability of home care is clearly an in- 
fluential factor. There wefe 3,959 home health 
, agencies certified to receive Medicare reimburse- 
^^ent as of June 1983. These include Visiting 
^ l^rses >fssociations, official health agencies (State 
anol local governmeptLhoapitAl-based programs, 
proprietary agencies, private nonprofit programs, 
and rehabilitation and skilled nursing home-based 
programs. ' , 

Horne care is likely to continue to grow and be- 
come more sophisticated with home health agen- 
cies, hospitals, and nursing homes diversifying to 
include more comprehensive outpatient services, 
including medical equipment for home use, par- 
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ticularly as reimbursement policy encourages 
earlier hospital discharges. New Federal policies 
during the last two decades have encouraged this 
growth. T|jey include (34): 

• 1965— Medicare/Medicaid bills were enacted 
that provide limited home health care reim- 
bursement. 

• 1968— Home carQ was required as an alter- 
native to skilled nursing home care for Med- 
icaid pajj)licipation. 

• 1972— Tne coinsurance requirement for 
Medicare Part B was eliminated, 
1980— Medicare dropped the r^uirement 
for prior hospitalization and eliminated the 
limit on the number of visits deductible. 

• 1982— The Tax Equity Financing Reform Act 
(TEFRA) permittBd reimbursement for some 
hospice care. 

• 1983— Prospective payment fbr hospital care 
^ was enhcted and encouraged earlier dis- 
charges. 

This brief revieA^ Of several analyses of the 
gix)wth in health spending illustrates the difficulty 
^ i in establishing quantitative estimates of the causal 
. factors and their relative importance. Different 
conclusions can be reached, depending on the 
techniquie and the variables selected for analysis. 
These studies do establish that technical innova- 
tion, increased utilization due to greater need, and 
increased access are major components. Technol- 
ogy appears to be more important in the acute 
medical care arena, whereas utilisation factors 
have been more important in long-terni care, in-/ 

- eluding nursing homes. ^ : 

Pental care is an interesting special case in con- 
sidering the impact of technology, relative to 
other fetors, on cost of care. Expenditures for 
dental cafe grew at an annual rate of 13.1 per- 
• cent^dunjig the 1970s, reflecting Increased per 
capita utiliza&in, new technical innovations stich 
as high-speed drills, and grow^'in complex ortho- 
dontic and periodontal procedures. Yet inflation 
in dental prices contributed only 1 percent to the 
increase, even though the dental Consum^ Price 
Index (CPI) increased at aritmnual rate of 7.6 per- 
cent; price inflation in both hospital care and phy- 
sician services was much higher. This suggests 

- that dentists absorbed a greaterproportion of the 
* increased cost of operation. 
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Dental services are financed in large part by 
oirtof-jXK^ket expenditui^s, although dental insur- 
ance benefits ai^e rapidly expanding. The absence 
of third party reimbursement agd an ample sup- 
ply of dentists to aJlow competition have been sug- 
gested as i^easons for lower price inflation for this 
service. Better productivity fliigh-speed drills in- 
crease Uie number of cavities' that can be filled' 
per visit); the eftectiveness of fluoridation/ and 
other preventive dental procedures may also have 
contributwl to consU aining cost growth (13;15, 
26,2^). 

Employee health plans are currently adding 
dental l)enefits. In some cases, dental benefits are 
being substituted for mental health benefits (used 
by fewer beneficiaries); this spreads benefit out- 
lays Over more beneficiaries (Employees Benefit 
Plan Review, 1981, cited in 15). Older persons who 
depend on Medicare as their primary health in- 
surer may thus enter the system with better den- 
tal health and practices, but also may be accus- 
tomed to greater insurance caverage, which could 
increase the pressure to add dental benefits or 
create a market for dental insurance in this pop- 
ulation. 

The iMMiefits of improved access to health tech- 
nologies foi' those over G5 have occurred primar- 



ily as a result of the enactment of Medicare and 
other Federal progiams. In 1966 medical care- 
particularly hospitalization— became affoixlable to 
many older persons for the first time. I heir ini- 
tial demand for hospitalization displaced younger 
persons until additional capacity was built. In- 
patient care has continued to grow while physi- 
cian visits have remained fairly constant, partly 
in response to reimbursement policy. 

The challenge is to find the most efficient tedi- 
nologies as well as the most effective. Technolqgy- 
specific approaches are most useful for this task, 
but the results must, be effectively applied to 
achieve the goal of improved efficiency. OTA stu- 
dies have asigessed the impact of spec^ic technol- 
ogies and stressed the importance 6f assessing 
both their costs and benefits. Case studies on tech- 
nologies for hearing impairments and managing 
incontinence are being published in conjunction' 
,with this report. Additional case ktudies on pre-, 
ventiye, diagnostic, »nd therapeutic technologtefc « 
such as cervical cancer screening. X-ray proce- 
dures, and joint replacement have also been done 
(see 47). a 



* 

Selecting appropriate technologies 
for .older persons 



Appropriate care 



('onsensus about tlie goals of eare for older per- 
sons is imjwrtant in considering how to contain 
costs and also in setting perf«tfnance objectives 
for the care system. Geriatricians have begun to 
focus on what constitutes appropriate care for 
those over 65, which will influence the selectiojp 
of technologies and the settings in which they are 
used. The factors that influence selection of ap- 
propriate care include the following (19,38): 

• emphcisis on preservation and restoration of 
functional ability, ^ 

• building and maintaining a support system, 



• broadened appmach to health assessment, 

• application odLappropriate medical care for 



acute apd chronic disease, 

• acceptance of the legitimacy of death, 

• allowance of sufficient time for recovery, 

• attention 4o care in the least restrictive envi- 
ronments, and 

• continuity of care, including health and social 
services . 

The geriatrician's primary concei^n is not econ- 
omy^ but appropriateness » Appropriateness may, 
in fact^ lead to economy as long as cost controls 
are considered ajmultaneously. The original goals 
of the Medicare program were developed to qd- 
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dress piobleiiKS in access to sei vices and technoN 
ogy for older AiTU^ M-ans w!io were inadeqiiajely 
served by pi ivate insurance. The focus on acces* 
problems gave rise to tbe cost-ixrinibiirseiiient ap- 
pi'oach that, in part, has fOeleil the i ise in cc^sts 
of care-and in some cases the inappropnate ap- 
plication of techholog>^ The elderly are again im- 
protect(xl against certain r^xjx^nditui es for needed 
cai (v Policy alteniativcs must seek to balance con- 
cerns for access and quality with efficiency and 
econoffty as incentives for developing health care 
and health financing technologies. The ways ih 
whieli oldei' consuniei\s use ser\dces must also be 
considered Appi opi iate utilization is a key fac- 
toi' in maintaining fiscal solvency and quality of 
care. 

I J HO of health care* technologies 

Demand for antf access to health cai e technol- 
ogies by oldei' consumers are influenced by phys- 
ical and \)sycj^<)social factors as well as economic 
factol\s^ Tijfi^ese factois are important in under- 
standing h)jw clitnits respond to care providers' 
recomwiendations. They are also importajjlrii^ 
evaluating cost<:ontainment schemes designed to 
reduce overutilization of health cai^e services by 
* the eldeiiy. Cost-containment sti ategies that shift 
costs t(K) hea\aly to older patients can cause many 
of them to delay care. Long delays can result in 
increased disability and higher costs, but over- 
utili/ation will incixuise costs and not improve out- 
eom\\s. Providei s must recognize these factors in * 
responding to oldei^ patients and selecting tech- 
nic<(^ interventions. Some of the factors are age- 
based and can be expected to grow in importance 
in future cohorts of older persons. Others may 
be related to experiences and opportunities that 
can change dramatically in future. cohorts due to 
generalj|re'nds oi^ specific educational efforts. 

I h(^ (Mnical nalju e of illness in geriati ic patients 
is different. Some diseases occur only in *the 
elderly and c:lassic symptoms niay be replaced by 
nonspecific problems such as refusal to eat, fall- 
ing, incontinence, dizziness, acute confusion, and 
weight loss or failure to thrive. The chronic na- 
ture of dis(^ases and the frequency of multiple dis- 
ordei s are also important in tHis age group (3). 




Photo credit: Jack DelMno 

Older persons often do not report health problems ^d 
may delay seeking treatment for a variety of reasons. 



rhe^nature^of some diseases makes their symp- 
^"()ms difficult to distinguish from generally ac- 
ceptecl effef!*6 of aging. In addition, nonphysio- 
logic factors such as the older person's perceived 
seriousness of symptoms, denial of illness, alter- 
native eicplanation of symptoms (e.g., just getting 
old), and access to treatment influence^the deci- 
sion to seek or delay carV(2,25). Several studies 
have shown severe underreporting of symptoni§^ 

by older persons (1,3,4,22,56). 

^ - «. 

UnSerdiagnosis of correctable functional (both 
physical and mental) artd medical problems in the 
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elderly is supported by the recent experience of 
tlio Geriatric Assessment Units, Which have found j 
an average of three coi rectable problems per [)a- 
tient (18). Many of tht? conditions identified in 
these studies do not re^yire sophisticfj^led diag- 
nostic technology'; but could be identified with 
c^Keful evaluation of symptoms. ^his burden of 
unrept)rted illness supports the validity of studies 
reporting delayed care-sefeking beh^vioi' of the 
elderly (3;8;41). Older persons seem less likely to 
exaggerate their heWlth problems than younger 
persons^; and their complaints are more likely to 
be based on important underlying diseases, 

The' response of hea^jth puofessionals may i ein- 
force the p<itient's denial of and failure to report 
functional disabilities. Health professionals may - 
focus on specif ic^diseaseS; rather than Ihe func- 
tional status, of an older individual. Vlsipn, hear- 
ing, and dentiti^ii problems are>examples of ne- 
glected areas in pi^mary care. The 1971-75 Health 
and Nutrition Exaihination Purvey (HATJES) found 
those 56 to 74 w(>/e more likely to receive an EKG 
or chest X-ray but wore less likely- to have a vi- 
sion or hearing teso, than younger persons, Anec- 
dotally, older patients Complain that health pro- , 
fevssionals fail to listen and follow up on their 
specific functional complaints (18). _ 



Appropriate provider * 

\ In addition to appjiopriate goals of care and ap- 
jWpriate consumer response, the types of pro- 
vioers may influence th6 cost, selection of tech- 
nologies; and the efficacy and efficiency of care. 



The team care approach is, accepted as the ideal 
§tra4l^. Members of the care team that must re- 
spond to the broad sjx^ctrum of n(;eds for the frail 
elderly can includcj physicians; nurse practition^ 
ers; physician alsistantS; nursoS; social wprkers; 
occupational therapists; physical therapists,, 
speech therapists; and home health aides. I hese 
provid^i s can also be specially traiiKHl in the care 
of geriatric clients. ^ 

The impact of team care oi cost^f-cm;e is 
ii^'luenced by managunieiitj^'Thf?t5are teaiU; tlie 
range of v4pecific dienllJmble^^^ and the case- 
r^ix that exisU mmin a paj ticular c*are settfng. 
In general, H|^i©f^fficiency c^n be achieved by 
matching patient nfteds witK the least expensive 
provider having the requisite skills. Ihe actual 
cost sitving can*l)e eroded by adminislrajULve costs 
of, using additional providei^ and; as with tech- 
nologies; other provider service? c^in be additive 
rather than a substitute for more expensive care.- 

Skills; licensure; Teglal requirements; and com- 
munication ^mong team members must be care- 
fully considered to assure maximum elficiency. 
Cross-training of certain geriatric providers may 
be one approach to providing care move efficient- 
ly. For example; if a particular client's primary 
needs are for soc\h\ services but there, is also a 
need to monitor or administer medication, an ap- 
propriate training program nyght be designed to 
certify some social workers to can y out this func- 
tion. Nurses already pJT^lvide some social service 
assistance while providing nursing care. Trail- 
ing pr vgi ams to enhance these i^^ills might im- 
prove the effjcacy of intervention. 



Gost-coiftainment strategies 

A number ^Ippiibaches Jocusing on economic 
incentives for CcAl^iSuttwSir*'^^^ pi oviders, control- 
ling priqeS; assui^^f^jfSt of care, and 
limitnig tj^ansionidl* faciltftes and services have 
5eon tried or discussed foi,^controlling health care . 
expenditures j43;45;48:4l9). These include: 

• direct price controls; 

• changes in reimbursement strategies from 



cost -based to various types of prospective^ 
payment; 

utilization review prpgi ams and Professional 
Standards Review Organizations to ^review 
the^appropriateness of care; 
health planning and cevtificate-df-need pro- 
grams designed to control capital expend- 
iture; 
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• use of coverage policy to limit reimbursement 
to effective technologies, ^ 

• increased cost -sharing and coinsurance for 
I'cderal program bcneficiaj ies to discoiiragii 
"overutilization/' ^ 

• stimulation of more competition among 
health care providers and insu/ance plans, 
and 

• contracting and preferred-provider ap- 
proaches to channel patients to lower cost 
providers. 

Rt^gulatory actions have been the principal ap 
proach to cost containment to datfi. Capping pay- 
ments (e.g.; Economic StabilizaHon Progi'^am, Sec- 
tion 223) ha,s hot controlled ^long-term cost 
incr^nises. The diagnosis-relatfjji group (DRG) case- 
mix approach (Public Law 98-21) for prospective 
payment lias re<:ently been legislated for Medicare 
hospital i^imbursement. Health planning and 
peer review strategies to reduce the development 
vt>f excess (Uipacity and encourage appropriate uti- 
lization may have been responsible for decreases 
^ in length of stay in hospitals but have not been 
sufficient to control overall expenditures. Some 
^attempts to rationalize coverage policy based on 
technology assessments have not been effective, 
in part due to lack of central direction and data 
deficiencies for Medicare intermediaries (48).- 

A 1980 study found that cost -sharing decreases 
utilization of physician and hospital services for 
some patients (21,30), and that lack of supplement 
^al (!bvej age results in co^(-shifting for those with 
'ohtonic conditions (21). The reduction in physi- 



cian services fo;* Medicare l)eneficiari(\s was 
found to occor primarily in patients without 
chronic impairments (22 iM?rcenl) iind in the nuni- 
bos of persons seeking physician ser vices. Per- 
sons witlf chronic conditions (78 percent), who 
most iiltensivtVly ne«c/ care, were unaffected (21). 
In the same study, the number of hospital admis- 
sions was lower in the group without supplemen- 
tal insurance, as sht)wn in table 21. Utilization pat- 
terns and costs of services were similar once 
patients entered the system. PatieYi|A with pub- 
lic supplementation were thejijgh^t users, pos- 
sibly due to poorer health status. . 

t 

The effects of the direct cost of services on uti- 
lization and health hhve not been ^aluated in per- 
sons Qjrer 6S. Preliminary results from^he R^d 
Health Insurance study (5) show that in=7tStrnger 
populations free care resulted in significantly 
higher utilization rates, but improved health out- 
comes wero not denjonsti able for broadly defined 
physical and mental health measures. Two im- 
proved outcomes were identified— better blood - 
pressure control and improved corrected vision, 
suggesting that cost can deter persons from seek- 
ing needed c^re for some chronic conditions and 
that improved access to care can be beneficial for 
conditions with established treatment regimens. 
They'alst) suggest that unlimited access to care 
can result in overuse of seiMces without resulting 
in better general health. Future analyses of the 
data from this study will provide useful informa- 
tion about the use and benefit of health services 
for the nonelderly population studied. Extrapo- 
lation of these results to those over 65 must be 



Table 21.— Average Utilization of Health Services by Elderiy Medicaiyi Beneficiaries, 

by Type of Supplementation, 1976 



Annual physician visits 



Type of supplementation 



No ctironic 
conditions 



Some chronic 
conditions 



Annual hospital days 



No supplementation: Medicare only 



^Private supplementation 



Public supplementation: Medicaid 



1.66 
(100Vo)« 

2.30 
(139%) 

2.71 
(163%) 



6.72 
(100%) 

6.23 
(93%) 
.8.92 
(133%) 



2.51 
(100%) 

2.79 
(111%) 

4.41 
(176%) 



* rh9 numbers In par«nth#Ma Indicate tha Avarapa utilization rata for a group mlMtlve to \hp utilization rata among those 

banaficlarlaa who do not tupplamant th«ir Madloara covaraga. 
NOTE: Calculatlona batad on tabulations from tha 1976 Health Intarvlaw Survey. 

SOURCE: Link, Long, and Settle, 1«eO (21). 
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done with caution because health problems and 
utilization of standees may be ttuite different in 
older persons. \ 

Advocatbs^ of increased beneficial y co$t-$haring 
and pro<ompetit(ion approaches suggest that cur- 
i^ent reimbursement systems— government and 
private insurance prograrns tha\ insulate the-con* 
sumor from the true^ost of service— promote the 
usd^f excessive health seivices' and prqmote high^ 
er fees by providers (24,43,45). Use of these ap- 
proaches is aimed at reducing unnecessary serv-' 
ices and making patients more prudent shoppers 
for medical care. Pioident biiying by health con- 
sun^ersremains a largely uninv(^stigaied proposi- 
tion anopresimies the ability of the patiei^t to dis- 
tinguish between unnecessaVy and essential 
services (48). Some reseftrclhier? have suggested 
that health care is jioJ^^h 'ordinary, article of 
commerce" (3v'>), si^j^i^Mii^^ it should l?e 
treated dif f eren tly lii the matflcetplaGB for, techX 
nical and ethical reasons. Others have su 
that there are inherent problems inierta^^^ 
tients to bd^prUdem shoppers at tWj^^ 
chase <6) because: ^ : - . 

^^consufners ai^ pcHprljT^ln^^ 

• consumei s cannot jacjcii^^ assess the care 
they get, .x^-"':- " 

• consumers confront the systeni in tmfes of 
• crisis, art(} /' / 1 f 

• consurnejf's sactifico other things to pay for 
herfltlvtiare. 



Periodic muhi|31e -choice schemes in which selec- 
of benefits jls tied to the pttTchase of insur- 
ance^removes the purchase decision from a crisis 
situation. However, appropriate selection of 
health insurance benefits require&>^rgrteat deal 
of information. AteoJ^ecause insinWs are faced 
with the problem of^vers^selection (those who 
are most fraiKpurch^e more coverage), the risk 
may n(j>t be spread over both high and low^ers. 

CharJneling patients to lower cost providers 
through preferred-provider organizations or con- 
tracting may be effective in reducing the costs 
of care. Tlie restriction of freedom of choice, how- 
ever, places increased responsibility on the gov- 
ernment and insurers to ascertain that incentives 
to reduce visits or ancillary services do not ad- . 
versely affect the quality of care. 



in evajuatiMg pqHcysp^tions, th^ total care im- 
pact of a[)terhativc^W|)(ie^ for meeting the pro- 
j^ted incit^ase in demand for health and long- 
term care services should be explored, hi addi- 
tion to opei^ating and administrative costs for serv- 
ices, such other factors as capital costs and pro- 
gram •startup c;^sts should be considered. 

Federal and State efforts to contain 
costs of InMitutianat care 

GONTAINING HOSPITAL COSTS 

Current cost-containment? activities have fo- 
cused on r^uction of the costs of instjytutional 
care-^hospital an^J nursing home services. Pro- 
sfjective peiy'ment for hospital services is being 
in for Medicare, cost-control mechanisms 
,aVe been enacted for a number of State Medic- 
aid progi^ms, and some States have instituted cost 
:titrols^pi|-all payers. It is hoped that because 
the importance of Medicare revenues to hos- 
pitals^ proSpectfve payment for Medicare alone 
ill reduce costs overall,^ rather than cause a shift 
of cost to other individuals or other payers. Pro- 
spective payment systems become more effective 
in influencing the way hospitals delive'h service 
when all sources of payment' ar^ covered. But 
^ cost^hifting will npt be tolerated indefinitely by 
\*hon-Medica|;e payers. 

The Medicare prospective payment system cal- 
culates costs on a per-case basis usyijrDRGs tb 
adjust for differences in the type and sevfeNty of 
cases. The casenmix adjustment reduces'incentives 
for avoiding more difficult and costly cases. Still, 
prospective payment may encourage an incrc 
in the number of admissions, particularly iir 
number bf those with lower c!ar«requiremenTs. 
Older patients are more likely to require more 
intensive services and longer j>eriodfi( for recov- 
ery. Current DRG categories may not adequately 
account for differences in severity of illness. The 
incentive to reduce Jhe level of services for a pa- 
^tient argued for careful monitoring of the quality 
of care. 

The ^cope\of services covered is not compr^- , 
jsive— at l0ast during the phase-in period. Cap- 
ital OTSt3; teaching costs, and outpatient costs are 

For a complete dincussfon, see (4S) and (49). , 
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. not covered, providing an Incentive for hospitals 
to shift cpsts to these catt^gories. There are also 
incentives for shortening lengths of stay, but these 
may inci*oase the use of outpatient seryices not 
covered under the syatenii^^^ ^ • 

^ Prospective payment should reduce the use of 
ancillary services and encourage the adoption of 
cost -saving technology, T\)e impact of proSpec- 
tive payment on medical technology will be 
stronger if capital costs are ultimdtely included; 
but even here the impact must be considered on 
a case-by -case basis (48), 

States are also actively ihvolv^d in tr^lhg to con- 
trol the cost of hospital care. A publication by the 
Senate Special Committee on Aging provides an 
overview of these activiUes (53).rfRevenue capS; 
rate and budget I'fevjew, DRGs) price competition^ 
capitation approaches, and channeling patients 
to specific providei^s are some of the mechanisms 
being tried. States with mandatory rate-settin^j^ 
programs^ did have slower growth of per capita 
hospital expenditures. New programs are being 
implemented in response to the Omnibus Recon- 
ciliation Act of 1981. The results of these efforts 
on costs, quality of care, use of technology, and 
health care provider^, if they are documented, 
can provide useful information to guide;.Federal 
policy. " ^ ^ 

CONTAINING liONCJ-TERM CARE COSTS 

' ^ Most approaches to slowing the growth of long- 
term caltJ cOsts have attempted to limit access to 
nursing homes or ^bstit^ute lower cost commu- 
nity-based services for nipre expensive nursing 
home care. 

The number of nui^ing hbme beds available c^n 
affect: utilfeatipn and cost. Licensed nursing home 
beds, estimated to number about 1.4 million in 
* 1980; are^i^perajing at very high-occupancy rates 
—iirpercent and more. Control of the number 
of nursing iiome beds has been used to limit Med- 
icaid mjrsing home expenses biy some States (44).'* 
Cirowin in numbers of beds is limited by the cer- 
tificate-of-need policies in the States, For exam- 
ple, betwetMi 1976 and 1980, th^ number of beds 

'SfH? (.AO rr|K)i t for (lisciisHion of State MfidH:ftid Policies for Fund' 
ing Nursing Honu! ('are M't). 



increased by 3 percent per year (44), For the 1978- 
81 period, aggregate nursing home days and the 
. population over 75 also increased by 3 percent 
per year. Shortages in nursing home beds in some 
regicy:is impede access for some beneficiaries and 
piay increase the days spent in hospital waiting 
for nursing home pl<jcement. 

The feasibility of providing long-t^rm care in 
noninstitutional settings has been clearly demon- 
strated for certain subgroups of the elderly. Eval- 
uation irf th^ cost and effectiveness of these pro- 

^\ gKams has been ||U^ficult because of desigi*^ 
problems. In genermTsavings in total sjfstem costs 
.have not been demonstrated. NWst agi'ee that 
services delivered are valuable, but targeting 
sti^ategies havanbt fotuse^on those who are bQth 
functionally (^sabled*and^T5Dcially isolated— tho 
who are most lik^ifto become institlitionalized 
(55^. ThoNfli^al (JnannQling Qehionstration Pro- 
graqk are focused m(M|L^(3Q£:tly on targeting, cost 
cDntajfl^ent ; and cageVpagement , to test wheth- 
er a rhanaged system oflong-term care can pro- 

^ duce more favorable results than the ciirrenf sys- 
^ tern h). The i^esearch and evaluation design for 
these studies has al^ been strengthened with tlie 
gqal/of prpducing. definitive results (32), 



ERS 



' Sectidff2176 of tlie Omnibus Re(X)nciliation Act 
of 1981 amended the SoNal Security Act to per- 

' mit Statesvto more freely experiment with home 
and community -based care. The requirements 
that aggregate spending not increase and that 
these services directly subMtute f(jr nursing 
home care make it illegal tq use home and com- 
munity services as an add-on. The problems with 
targeting services to those at risk for nursing 
me care have been discussed above. Difficulties 
in predicting what expenditures might have been 
wilhqut the waive>*9 will make evaluation of cost 
pavings from Ihe^e prcjgrams difficult. Lack of 
adequate measures patient outcomes or com- 
parison gi4)ups also will inhibit cost -effectiveness 
evaluation (55). I^rogrrlips such as these do, t^w- 

%ver, cre£^te inceiiti\|is for new efficiencies in pro- 
viding community-based services that are consid- 
ered more <;jlfesirable 1!hao,n\irsing tjptne care for 
many reasons that arcf'nof cost related. 
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pltf/ltion approaches 




Since 1972, health maintei^ance organizations 
(HMOs) have been able to enter either reasonable- 
acyst oi-^k-based contracts for both inpatient and 
outpatient services for Medicare beneficiaries. 
^ The Flealth Care Mnancing Adn^nistration has es- 
tablished several capitatio|[ii demonstration proj- 
ects for acute care Services, Preliminary data in- 
dicate that better managerti^t of care and finan- 
cial incentives have controlaffircos^ts and improved 
effectiveness (1 7,32). Cost savings were achieved 
by offsetting the increased use of ambulatory and 
home care services by reduced use of hospitals 
(12,32). HMOs that owned and operated ambula- 
^ory clinics, home health agencies, hospitals, and 
nursing homes show the most marked shift away 
from institutional services (32,54), 

A new model combining acutq and long-term 
care service\sus the social/health mainten<ince or- 
ganization (S/IIMO). I he linking of acute and long- 
terflTcare provides an opportunity to capture coe^ 
savings over the whole continuum of care and 
encourages the least intensive level of care (32). 
This model is currently being developed and eval- 
uated through the Florence Heller School at Bran- 
(ieis Upivejrsity. Fears about the budgetary effects 
of waiver!^ necessary to implement this program 
delayed its implementation. 

CONl AINING PHYSICIAN COSTS 

R(^ducing the costs of Federal payments for phy- 
sician ser\dces requires reducing utijprflion, pay- 
ing lower fees, inci easing beneWbiary cost-shar- 



ing, or some combinalion of these. Setting lower 
fee schedules for M^idUcai e or constraining fee 
increases beyond Uie current requirement** could 
reduce the number of physicians who accept as- 
signment » Assignment means that the physician 
is reimbursed directly for 80 percent of the cost, 
and the beneficiary pays the 20-percent coinsur- 
ance. About 50 percent of physicians currently 
accept assignment. For nonassigned services, t^]^e 
beneficiary is responsible for the entire cost and 
can then be reimbursed by Medicare for 80 per- 
cent of allowable charges (which are usually sig- 
nificantly lower than the bWed charges). Hence, 
for nonassigned services, physicians can shift the 
difference between allowed and billed charges to 
the consumer. 

In addition, -more private cost-sharing for ex- 
isting benefits under Medicare Part B, which cov- 
ers'physician services, has been proposed by the " 
current Administration. Higher premiums to cov- 
er a higher percejiitage of operating costs (48,52) . 
as well as coinsurance rates and deductibles could 
also augmjpnt \;^enues. Higher premium tosts 
would have less effect on reducing service utili- 
zation but would shift costs to beneficiaries and 
distribute them over the entire Medicare popula- 
tion (48). 




"Incr^ase^s cannol v.x^md t!ie Modicar« Kcondmic Index. 



Technology and coordination of 
Federal health programs 



The potential for cost-shifting between the pro- 
gi ams and for noncomplementary policies and in- 
centives can affect both the cost of and access 
to appropriate technologies and services. For ex- 
ample, new computer and infor^nation technol- 
ogies facilitate coordination and improve the 
cost effectiveness of Federal healthj progi ams. A 
number of Fedei al programs influence the ability 



of those over 65 to purchase services and tech- 
nology. These include cash and in -kind service 
benefits that are age-based entitlements and those 
that sei^ specific groups, such as the socially and 
^ economically disadvalitagedi or veterans, include 
ing those over 65. From the standpoint of access 
to health and long-term care services and tech- 
nologies* Federal and federally assisted programs 
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thai influence the qualify and distribution of sferv- 
ices and t^hnolpgies as well as private insurance 
benefits are also important. 

F^cral health' programs 

The following Inajor programs are cited to il- 
lustrate the complex interaction of Federal pro- 
grams in affecting access to health servtees and 
technologies. 

llVmMK SUPPOHT 

Improved socioeconomic status, reflected in 
higher general standards of living, and better 
Cess to health care have been associated with im- 
proved health and functional status (23,42). While 
Medicare provides an important subsidy for 
health care, the elderly still have substantial out- 
of-pocket expenses for health ser^vices apd tech- 
nology. Income support programs such as Social 
Security and supplemental Security Income may, 
therefore, affect health status and health program 
costs. « 

IN-KIND HEALTH BBNKFItS . 

Medicare provides acute hospital and' skilled 
nursing care benefits (Part A) to most persons 
over 65; supplementary medical insurance (Part 
B) for physician and outpatient services, is 
an elective option. Medicaid, in 52 federal^ as- 
sisted. State-run programs^ supplements this cov- 
erage for the poor, and in some States for those 
who are nemy due to increased health care ex- 
penses. Medicaid also provides a "safety net" fpr 
those who requi))^xtended nursing home care. 

SCXIAL SERVICE PROGRAMS 

Social/and supportive services are provided 
through Social Service Block Grants and Title III 
of the Older Americans Act. Services vary from 
State to State but can include homemaker, chore 
services, transportation information and referral^ 
congregate meals, and home-delivered meals. 

Vin'RRANS ADMlNI8THATIOM(YA) PROGRAMS 



* The VA provides comprehensive benefits to vet- 
erans with sepvice-conaected disability and to 
all veterans over .65 gn tne basis of need and avail- 
ability of resources (PublicXaw 9t-500). Current- 



ly, many veterans choose to use private services 
and be reimbursed through Medicare. The num- 
ber of veterans over 65 who are eligible fbr both 
VA and Medicare benefits is expected to triple 
(frorfi 3.5 million to 8 million) by 1990. Applica- 
tions for VA health benefits have increased sig- 
nificantly (the rate of increase in the munber oT^ 
applications per 1,000 veterans, was ove^^ 30 per- 
cent during fiscal year 1983) (16). Some of this 
increase may be due to ^recent changes in the 
Medicare program. More specific examination of 
the rates for vetefans over,. 65 is needed. 

HEALTH SERVICES AND 
HEALTH RESOURCE PROGRAMS 

Health services and resource-programs provide 
Federal supporHo the medically underserved and 
aid in manfKsKver development, health planning, 
and community and preventive health services. 
Activitie^nder these programs can affect the 
availabilty of services and technologies through 
health pl«ming activities and health care expend- 
itures. Thae programs interact with State-specific 
certificate-of-need programs that^gulate the sup- 
ply of certain technologies and services (e.g., in- 
stitution-based hpme care, dialysis, therapeutic 
and diagnoStbfequipment), and particularly the 
supply of hospital and nursing home beds. 

Actions taken in any of these programs can pro- 
duce unintended effects in others. Cost -shifting, 
changes in the number and characteristics of per- - " 
sons seeking services, and impaired access to serv- 
ices and technologies^ either financiieilly or geo- 
graphically, oan occur. Lack of adequate data on 
use and the factors that affect it often hinders 
efforts to evaluate potential effects of policy 
changes. 

Hospital backup ^ . 

1 he problems in delivery of tong-term care that 
result in a patchwork of services have been dis- 
cussed in chapter 7. The coordination between 
acute and long-term care adds further complexi- 
ty, as dqps the interaction between public^anjj pri- 
vate health and iDng-term caire financing alter- 
natives (discussed later in this chapter)^ Cost 
containment may creafe additional stresses that 
can result in cost shifting and, withoufadeguate 
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safeguards, affect the quality of care. The prob- 
lem of the backup of patients in hospitals is an 
example. 

Certain policies have been effective in reduc- 
ing the length of hospital stays. Utilization review 
quickly identifies those patients who no longer 
need hospital care. Because^ out-placement of 
these patients can be difficult, the Medicare pro- 
vision for nursing home care— instituted to con- 
tain costs— is underutilized because beds are not 
available. ^ The result is a large number of hospi- 
tal days that are not necessary for medical rea- 
sons. The cost of these "administratively neces- 
sary dixys ' (ANDs) in 1980 ($3.7 billion) was slightly 
gremer than the amount spent on community- 
based cai e in that yearj^ as shown in table 22. 

The Medicare nursing home benefit is seldom 
used. Medicafne pays for only about 2 percent of 
nursing home days of the eldferly, And an aver- 
^^/--.^^^^jage stay is 28 days compared to the allowed 100 
days. Medicaid (40 percent) and private payments 
(58 percent) , are the major sources of nursing 
Jiome revenues (S)6). Higher quality standards, 
retrospective d^ial of claims, and difficult reg- 

^Nui'sing lHAfii<-<*i ^'^n sciiH'tivoly adiult^patlents basod on caro^ii^ts 
and ix;imbur.s<unont status and thus still maintain high bent- 
■'^ txrcupancy ratOA. 
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ulations related to accpunting for allowable costs ^ 
make Medicare participation less attractive for the 
limited benefits. I he availability of Medicare nurs- 
ing home benefits depends on: 1) existence of a 
skilled-level nursing facility (SNF)— a function in 
large part of Medicaid policy; 2)4^edicare partic-^ 
ipation by the^F--a function of the similarity 
of Medicaid ana Medicare rules, certification, 
types of patients, and reimbursement policies; and 
3) interest on the part of nursing homes in par- ^ 
ticipating. 

Until the enactment of prospective, case-based 
payment, delays in nursing home placement were 
problems for the Federal budget, rather than for 
providers and patients. Nulling home users U^ere 
operating at 95-percent occupancy rates and hos- 
pitals at 75-percent occupanc}/ rates; because ' 
Medicare funding was. seldom terminated, pa- 
tients sin\ply. received hospital care at hospital 
costs aft^r their medical condition was stabilized. 
New incentives have been created for hospitals 
to rapidly discharge patients. But no incentives 
have been created to encourage nursing homea. 
to accept Medicare patients. The availability of 
beds for these patients is a function of the rela- 
tive attractiveness of Medicare and the State Med- 
icaid program policies, as well as care require- 
ments for individual patients? The short supply 



Table 22.— Formal Lono-Tarm Cara Expandlturaa In Hospital Cara, Nuraing Home 
Cara, and Commuplty-Baaad Cara, by Sourca of Funds, 1980 

Hospital patients awaiting Nursing Community 
nursing hom6 placement home based 

Fatfara/: 

Medicare .1.563 455 ' 1,042 

Federal Medicaid 419 5,694 85 

Federal Title XX - - 869 

AOA — . . - 7iA 

Veterans Administration 1,562 359 723 

Other Federal 104 21 135 

Sla/f am/ LocbI: 

State Medicaid 354 4 J88 73 

State Title XX ... ; . — ^ 420 

Other State 198 — 21 1' 

Local government ■ — — 17 . 

Pr/vafa: 

Insurance . . . . . . . ; ^ 90? • 129 740 

Business/philanthropy... 29 ' 129^ ^ ' 162 ' 

Consumer^ 209 * 8,869 1 ,377 

Total ' 5,345 20,4^ 6,518 

^OURCE! U S. D«p«nm«nt of HMlth And Human 8«rvU:«t. Offlot of th« ln«p«ctor Q«n«ral» Long^T^m Cmr§: 3§rvfc^ Mlvry 
^A9U§$m^t R^pod to tty S^cmtmy (2 volt.) unpubllthed. N. ZImlich. p*c«mb«r 1961. For <lit«ii*d •xpltnatlon of 
""•stlmtttt tM Volume II: Technical Raport. W 
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of nursing hoint^ beds makes access highly Vai'ia- 
ble and dilTicuh in most areas (15). 

Current provisions of DRGs account for ANDs 
in that they have been facton^d into tlie' base 
rates. No additional reimbursement will be made 
for patients waiting to be placed in nursing 
homes. Many of these patients are poor and re- 
quire a great d«al of care. The care requirements 
make them poor candidates for home care and 
because Uj^^y are poor, they probably cannot af- 
ford private care. Careful review of approprirfte- 
ness of out-placement will beVequired. 

Information techi^ology tor 
coordination of ii&alth programs 

g The rapid advaiice of information technologies 
jbffers opportunities Yor better coordination of 
'programs through more effective data collection 
and dissemination of information to consumers, 
providers, administrators, and policymakers. 
While information is only one element in the cooi - 
dination process, it is essential in rrjonitoring its 
impact and formulating policy. Chapter 6 re- 
viewed the uses of innovative information tech- 
nologies to improve patientsi<ibility to piirticipate 
in their own care through education and patfent- 
held health information. Educational technotogies 

Financing alternatives for 

Medicare is the major form of health insurance 
for those over 65, supplemented by private "medi- 
gap" insurance. Gaps in Medicare coverage for 
the elderly exist in preventive services, dental 
care, and particularly long -terra care. Many of the 
elderly are not poor and tend to want to save for 
emei gencies (27). The need, resources, and de- 
sire for protection imply a marHet ftor mecha- 
nisms that would provide financial protection for 
these older persons. Protection against cata- 
strophic long-term care^expenses has been dis- 
cussed most oftQn, but some attention to the 
structui^ of medigap insurance is underway and 
deserv^^s increased attention as a means of fill- 



can also be applied to improve consuming behav- 
ior through helping patients choose between seiT- 
ice and coverage allernatives. 

Artificial intelligence and computer-assisted 
learning strategfQ^pm assist providers in coping 
with tlwi complex problemife Of disease and func- 
tional oWability, and X:^n alsp be applied to pro- 
mote efficiency in health caV^rOgrams and im- 
prove strategic planning adlivities. Technologies 
such as the "smart cartt" (a magnetic informatioi* 
storage card) provide new opprtunities to capture 
patient -based data on the utilization of services 
and their cost. Artificial intelligence can assist io 
analyzing information for complex resource-al- 
> location decisions. Electronic information -sharing 
(jun improve the ability of multiple jprovi^^fsTof 
act in concert to address individual nVid commu- 
nity needs. State^Mhe-art data coUeation and ana- 
lytical tools can enhance the effectiveness of uti' 
lization review for both quality of care and cost 
control. f 

Confidfentmlity and protection against abuse 
must be careuiUy Considered as new applications 
are developed. The design of effective adminis- 
trative mechanisms that can use information 
effectively also requires further developnient be- ' 
fore the maximum benefit of these new technol-. 
ogies can be achieved. 




iilg benefit gaps and reducing medical care cost-* 
inflation (28). * 



Among the mechanisms proposed for accumu- 
lating resources for long-term care are a publicly 
supported national program/ private irisurance, 
and subsidized persondl savings prpgrams (e.g.; 
tax-deferred savings). 

A compulsory national lon^ferm care insurance 
program would be one way of providing compre- 
hensive universal coverage. This approach avoids 
the problems of participation by only those who 
are at greatest risk df needing care (adverse ^elec- 
tionf. Fear of increasing inflation of health and^ 
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long-term care costs and concortiHanlly Increas- 
ing government expenditures has hindered full 
consideration of this approach. • ' 

The m»xl for a compulsory national insurance 
program is partly based on the failure of the pri- 
vate insurance market to provide individual cov- 
erage (33). Reasons that have been given for lack 
of interest^bf private insurers include: 

- • cost of coverage relative to income of target 
population; 

• lack <^f/lnderstanding by elderly consumers 
of their risk and insurance needs (riiany tNhk 
they are already protected); ^ 

• existence of a public "safety-net" for those 
who are poor or become poor; 

• difficulty in predicting the cost of benefits, 
including lack of reliable data on which to 
base estimates of utilization and copts; ^ 

• difficulty in distinguislung betvvl^ skilled 
nu^-sing; intermediate care, and custodial 
care; and 

• regulatory bariiers. 

The barriers fall into two major categories- 
technical barriers the design of an insurance 
product and barriers to marketing this product. 
The technical barWi^in deigning and adminis- 
tering benefits are siraHfir to the problems that 
face public programs that pay for long-term care. 
Public programs have not- yet been able to con- 
tain the growth of expenditures. 

The problems of c^sjt containment ^ price infla- 
tion, overutilization of benefits, and the inability 
to predict length of care and appropriate level of 
orfre are ma|oiM>oncerns for private insurers. In 
additiort^ prM^e insurers provide benefits that 
are markewble and must attrj^ct insurers who 
represent an appropriate balance between users 
uyl nonusers. Most existing insurance policies for 
lofig-term^are are focused on nursing home care 
and provide only limited -efxpansion of Medicare 
'benefits. Some have very limited home care ben- 
efits and only a few cover levels of care below 
skillea nursing: 

One approach suggests (?reatih^ a policy with 
a^n idemnity benefit (set -dollar reimburSmrient) of 
$37 per day for up to 3 years of nursing home 
care (27) to be marlceted to those over 65. The 



4 

premiums for the policy were cajcjjlated to be 
about $450 to $550 peryear. Howe^\ insurance 
industry estimates of premium costs have been 
substantially higher. Although these premium 
costs would strain the health care budgets of 
many when added t# current out-of-pocket spend- 
ing, some older consimiers might consider the po- 
tential benefits to be worth the e^ra cost: For 
this group it may be an attractive alternative to 
spending down for Medicaid eligibility. Also, 
premium costs could be reduced substantially if 
consumers purchased coverage before age 65. 

Benefits of additional private coverage for long- 
term care could accrue to both individuals and 
government « Such coverage could reduce the bur- 
den on Medicaid because a substantial portion of 
Medicaid beneficiaries were not initially poor; 
spending down and ti^ansferring assets have made 
them eligible. Tighter Medicaid restrictions on 
asset transfers may stimulate increased demand 
for private insurance protection. The existence 
of a personal-protection alternative could also 
alleviate some of the ethical and political prob- 
lems in increasing fhe stringency of spending 
down and greater emphasis on tapping of family 
resources before becoming eligible for Medicaid 
benefj^. - / ^ 

Insurance re^ilation varies from State to State 
and can therelore act as a.barrier to the sale of 
long-term care insurance! The variability in StAte 
programs makes iLdifficuIt for national compa- 
nies to ensign and fdminister long^erm care in^ 
surance products. 



Incentives fdii personal savings t 
cost pf future cai*e have also been suj 
deferred saviriganrograms for this p 
be offered along Vith current tax 
ings programs for retirement inc 
ber Of persons who could affor 




ay tha 
fed.Tax-\ 
se'cOuld 
ed sav- 
the num.- " 
an invest- 



ment might berejatively limite((7 aUhough many 
have purebred individual retirement accounts. 
The budgetary impact for such a program would 
have to be carefully analyzed. , 

Three major kinds of medigap insurance poli- 
cies are currently available: 1) individual policies 
^that pay deductible and coinsurance for Medicare- 
cohered services at Medicare i:ates; ^) individual 
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policies that pawj^xluctibles and coinsurance 
based on what insurance company deter- 
mines jreasonable charges fusually liigh^ reim- 
bursement); and 3) group insurance* policies, usu- 
ally as a continuation of employee benefit plans 
after retirement, that provide major medical ben- 
efits as well as deductibles and coinsurance. The 
premium "to-benef it ratios are reasonal>le in most 
cases and relatively fair,' but may duplicate ]yiedi- 
care coveragp or each other and provide little ad--^ 
ditional protection. Since the benefits are usually 
determined by Medicare policy, tliey do not make 
coverage a great deal mope comprehensive. Vol- 
untary savings programs would have to provide 
tax savings in addition to those provided by cur- 



rent programs. Rewards for prudence sucli as 
sheltering other assets from Medicaid spend- 
down i^uirements might be included to enhance 
the a^ttractiveness of such programs. 

A major barrier to the develgpmont of private 
financing mechanisms is that elderly consumers 
(Jo not understand their health care risks and/or 
their insurance coverage (20,27). Many think they 
jyrejidequalely protected through Medicare and 



M^wor group ratns are oxpitctod from such insurance p]ansi«as 
exoinplifled by group heaJih IrwurariCb rates for persons uhcior 65, 
because of lower administrative cost* and better risk spreading. 



medigap insurance. The strong preference fojr 
first -dollar coverage for Acute care and the high 
cost of such coverage may also jimit the jimount 
of money^available for additional insurance or sav- 
ings (27). Although the development oflilterna^ 
tiveg to government financing seems desirable in 
improving atcess to care, significant chaiiiges in 
attitudes and incentives of both insurei^ and con- 
sumers will be required for these mechanisms to 
become viable. ^ ^ 



Findings and conclusions 

Health ccire spending h^as been growing and will 
continue to grow under present policies; but the 
growth of the over -65 population— particularly 
the over-75 segment— will increase demand for 
acute and long-term care services. The grouch- 
of this43opulation group is not the main reason- 
for, the rapid escalation in hqahh care cost^. In- 
creased costs due to iriflation"(even surpassing 
general inflnt4on) and intensification of services 
have been much more significant factors; increas- 
ing costs have led to efforts to contain spending 
that have far-reaching implications for older per- 
sons. While most individu^s over 65 can main- 
tain functional independence, many require 
health care for chronic conditions that incr Ae 
in prevalence with age. Spending (or health seW- 
ices represents a major problem'for the Federal ' 
Government, individuals, and families. 

Medicare currently provides a?^ important 
health care subsidyjor tWbse over 65 but is by 
no mean^ comprehensive— niahy necessary sferv-/ 
ic^s that affecf their heakh and functional status, 
such as dentaf stei^ices, eyeglasses/ and hearing 
aids are not reimbursable. A g}[!9>ving problem isL 



the cost of long-term care for those who are dis- 
ajbled. Eventually, ^nany older persons come tp^ 
depend on public 'means-tested programs fdrJong-^ 
term care after their personal resources are ex- 
hausted, i^ivate financi)^ mechanisms, including 
-medigap insurance and private insurance for 
long-term care^ are not sufficient to provide ^ide- 
quate supplemental protection. 

Dertiand for health care by oWer'ijersoij^ is in- 
fluenced by physical and psychosocial factors as 
welt as economic fattors. The increased use of 
services by some of those in this age gtoup may ,, 
result from ^rv increased burden of JUness . The 
remarkaOlb decrease in ftiortality in the over-65 
: age group has not been accompanied by a simi- 
^ lar decrease in morbidity. Studies also indicate. 

that older persons tend to underreport symptoms 
^-and may lje>jtiore likely to delay seeking care. 
They attriBute symptoms to "just getting older." 
Health prmeil^ionals may jreirtforce this biphavior 
by not dealihg adequately with functional tlisa^ - 
bilities. Recent experience in Geriatric Assessment 
Units found an average of thr^ correctable prob- 
lems per patiept; many of these problems c6uld 
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tiave been identified thrdugh a cw eful health his- 
tory without sophisticate di^gnc^tic tests. 



^ Cost-containment efforts' to date have not been 
effectiyt) in controlling overall health spending. 
Most approaches have focused on Hospital care 
and rate-setting. The resf^nse has been increased 
utilization or shifting of services to ambulatory 
settings or shifting costs froyi Federal programs 
to other Insurers and consumers. Increasing di- 
-rect consumer costs to reduce overutilization has" 
^ been shown to reduce the number of persons 
' seeking care, but not to change qj^e p^aterns^ifter 
a diagnosis has been made. Capitation approaches 
have been mcS»t successful in encou^p^fng the 
substitution of lower cost services foF expensive 
hospital care. RecTent experiments are e;iterfding 
the captation concept to include supportive social 
services. 



o^CTvices 



The coordination c5T'§Sf vices 1Sid benefits 
tween Mu|M^re and tlie'S4at& Medicaid programs, 
as u^ell |S among other Federal, Slate^ and. local . 
prograrHs that influencie health care, remains a 
problem' in access to care for the elderly. Poor 
coordinam)n may even in^^rease costs because the ^ 
most appropriate ser^vices are not provided. Bfet- ' 
ter qpdrdination can increase utifization and Over- 
all costs,^but can als() improve the quality of care. ^ 
The incremental costs and benefits of each action 
must be evaluated ^ . : 



increase revenues or decrease outlays as well as 
potential schemes to tie deductibles to incomp. 

Research priorities 

Health services,^ esearch has the potential to- 
provide valuable information for. improving the 
cost effectiveness of the delivery of ^health sexy-. 
•ifees. There are significant gaps in knowledge qt 
present. Some efforts are /constrained by techni- 
cal problems^; others juj itimited by the resaurces 
that have been allocated for this ptirpose/Mafiy 
of the questions have not been adequatejy stud- 
ied in any age group. liVother areas, persons ovqj^ 
65 have been excluded from tlie study popula- 
tion (e.g.,. The Rand Health Insurance Study). 
^Results from the community -care demoristrajtion 
activities and the 2176 waiver programs may pro- 
vide useful information for directing Federal 
policy. 

^Additional inforn^tion is needed in the follow- 
ing areas tQ direct Fed^;al policy on containing 
healtti care costs.and improving health care |^d 
supportive services for older persons: 

ictors affecting the use of health and social 



services by older person&fr 



I This hospital backup prol)lem (Je^cribed in this 
cHapter i« an example of conflicting program re- 
quirements and, ih certain geogrstphicareas, lack 
of skilled nursing bfed* leading to inqreased cost^. 
Shifting financial incentives through prospective 
p^p(yn[ient under Kledicare could affect quality of 
care for patients in hospit^s awaiting placement ^ 
in Iqpg-term care institutions. Premature dij** 
charge Aiay i esillt in multiple admissions and 
shifting of costs to home care, thereby increas- 
ing overaD/CQSts for these j^dttllhts as (hey are 
cycled back and forth (jetween ;nade^uate com- 
munity^ settings and the hospital. ^. 

OUier reports have addressed questions related 
to changes in eligitiifity; benefit^, and financing 
mechanisms for the^istihg^Medic^jte program 
to cover increasing colts. ReJj^ijt ^ongriessional 
Budget Office reports (45;4^0xplor^^ options ^o 



\ • fhe^effect of cost-sharing ofihe use of serv- 
, ices by and the health status of old^r persons^ 

• evaluation of economic incentives pn pr&vid- 
1^,. er-prescribing behavior, 

^fectiveness an^cost effectiveness of alter- 
' native strategics for the cUre of chronic dis- 
ease and functional impairments, 
\* evaTuatk)n pf alternative strategies for coordi- 
nating services and benefits, / 

• cost effectivertess of alternative quality-assur-' 
ance mechanisms, 

^ development of n^ethods to effectively edu- 
cate older^consumers in th^ prudent use of 
health serviqps, - 

• developinent of improved health-outcome 
, 'measures for older persons, 

• exploration of methods to apply capitation- 
payment >approaches to - multi-provider 
systems, ^ " ^ 

• development ol better assessment topis to 
- ; identify health and sdbial service needs, and 

' . n« .refinement -pf ca|^-mix measures baspd on 
severity of illness fpi^ patients with multiple 
diagfjQses.' _ , 



ongressional issues and 

ISSIJIi 1: Should Congress strengthen quality 
aAAiiranre mechanisms for lieahh 
care services because of the poten- 
tially adverse effects of cost con- 
tainment? 

Options: • 

1.1 Congn\ss could Strcngttwn the requinmient*^ for 
review of quality aire, - . , ' 

1.2 CA)ngr(Kss cGuld establish a monitoring systenvto^ 
identify adverse patient outcohies^ that niay he at- 
tributable to recnictionsjn level ofchre and nian^ 

^ date the Prospective Payment Cowfmssion to evah 

u/|f<? the iijiplications.'^ . 

13 Congress could recjuire refinenieijt of the DRCs 
according to age gi oup (as a proxy measure for 
severity of illness) or other surrogate measures 
for seveuit v of illness by the presence of multiple 
diagnoses. i * 

» L4 (kmgress could mandate making information on 
. care and its, conse^Iences moi'e accessible tcrpa/ 
tients. including inquiring a patient ombudsman 
in hospitals.^ ; , . 

• ' 1.5 Congres.*^ could rocpiire that HGFA have applica-.. 
. tions for Professiofial Review Organizations re- 
vie\yed by outside ^perts to assure adequate ^ 
plans for monitoring q^lity of care. 

While incentives to reduce the number and 
iype.s of sei vices may be effective in encourag- 
ing more prudent and/economical plans of care, 
these iiicentives piay^also lead to skimping for 
,heavy-care patients. Older parents are more likely 
lol equire more intensive services ^^nd longer pe- 
riods* for iTJCoyery. Ciy rent reimbursement pol- 
icy recogni^i^s this in two vyays; 1) it provides » 
higher rates of rembursemeht frtr patients over ^ 
70, and. 2) provid^ foi* quality of care reviews 
thr(Mgh Prqfessional Review^ Organizations 
(PI^^), However, beca^jvSe analyses- wer^e pev- 
: fortried on the t^l l^j^^pital population; signifi- 
c<\r(t differences sRween ^e groupings may have 
been obscured.\Since both the payment system 
and ^^lity assurance mljkianisms are not yet ^ 
fully impleghenteicJi^heir en ectiv ^ 
fcvaluate(|. But the- proposed rl||ula4ions and 
adijiinistilttive Structures Should be evaluated fop 
adequate quality assuraiu^ safeguards. The data 



optibns ^1 

that will be iieicess<uy to guicte fifture |XJlicy deci 
sions i)uisl also be considered. 

Options 1.1 and L3 imply action before the cur- 
, rent system is implemented The age break of 70 
years was identified Empirically. Option T2 would 
provide a systein to identify problems^ thpy oc- 
dur. Option 1.4 would enhance the patient's ability 
to avoid ^situations that could place hi'l^ in jeojx 
ardy. Option 1.5 would provide a^dditional assur- 
ance that quality of care as well as cost of care 
considerations are adequately represented in PRO 
functions. All of the proposed options would in- 
crease the cost of quality^ssurance programs^ but 
savings could also accrue from the preventron of 
complications. \ 

1^8UE^^ ShoiUd Congress act to increase 
coordination Af Federal4iealth and 
social service progenia and to^ in- 
. crease liaison with State* run pro- 
, grams to avoid unintendcnl interplHv 
gram cost shifting? ' 

Options: . ^ 
' 2.1 Congress coulfl establish additional Federal-level' 
coordina^ng mephanisms . 

2.2 Coiigi^s could consolidate Federal agency and/or 
program re*spQnstbilities. ' 

2.3 Congress could delegate responsibility for coordi- 
nation of Federal pmgrams testates and localities. 

2.4 Congress cou/cJ establiih a client-based inform^, 
tion system so that totffKper capita spending cap 
be monitored on a representatiye sample of ben- 
eficiaries. 

- > ♦ 

2.5 Congress coiild .encouvage the dissemination of 

information td individuals and strengtlien cobrdi- 
nation through enhanced consutner decision- 
making. ^ ' 

2.P Congress could provide inci^eased support for ex- 
isting poorcijnktion efforts tbixyugh the Adminii- 
tratiOn on A^ng, the Area Agencies on Aging, apd 
Si^ite-fun health prograAis. >^ 

Curneiit efforts aimed at coordination havft not 
eliminated conflicting program requirements and 
rfegulationl^. The financial impacts of lack of coor- 
dination are largely unknown , but gpst shifting 
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holvv(H*nVo(k!ral programs and btltWeen Federal 
aiKl Stale progi anis is known to occur. linlianeoici 
(:()or(linaiion eoiild (K:cur at tlie Fe^leral level (op- 
lions 2.1 and 2 2), at the Slate and local leVel (op- 
lion ^.:j).i)rat the individual patient|i^el (option 
'2.5). BelU'r information oh the use aqA costs of 
services provided by all health and s^ial hcvv^ 
ices (option 2.4) could lead to betterj:)lanning, but 
would introduces highei' costs of data collection 
and could i aiso probleitis related to confidentiality 
of inforniation. Inci erased act^nity through existing 
slrucluresJoptibn 2,6) could be effective but more 
attention to linkages in-cei tain areas (e,g.; Iious^ 
in^ j5i ograms arid VeteraiVs Admini?|l ration pro - 
-ams) Seems appropriate. Better coordination 
(iuild reduce cost^v^irough the jWwision of more 
a|)propriat(^ sei vices but could also increase de- 
mand for s(MVic<\s overall and tlierehy increase 
total (;osts. . ♦ ^ ft ^ ■ 

ISSIjf^ 3: f Sliourtd C>oii^r«HS stimulate epi^uraji^e ' 
for preventive services^ lcmj(:terni 
; care, aii<j| func|ion-eniiancin|$ tech- 
^olo^iefjf aa"a >vay of l«iub»titiitin^ 
loi%'ei\t:f>Stl* services? - 

Ontions:^ , ' ' , 

.7,.i (\)ngrt\ss could increase Ix^wfits for prevei^tion 
c*ni(/ tn\itnwnt of chronic disorders in iidditioii tp 
current iicute^arre benefit^s, ^ ^ 

3.2 Congress could in&.re<ise IwneTits for preveni^ion 
' mid trt^iitment of chronic conditions and lini{t pro- 

firiuh liahUiiy-^^r acute cai^eiservices. 

3.3 Congress could establish additional optional cov 
erage through .smvVi/ iiisurance. ^ ^ 

3 4 \ Congress could encourage additiontfl optional cov- 
eragei)}' cn\itingnncentives for private insunhice 
coverage f(fr these servicers. ' > ^ . 

3 5 Congress could pmvi^ incentives hr fi^r^pnal ac- 
cmnnlation of mspurc^Ks for addition^d behefits 
U\g^ tax-defenvxi savings). ^ 

I he addition of benefits to the Medicare pro-^ 
,grcU7i (option 3"!) #r restructuring benefits (opjfv 
tion 3.2) could lead to a less functionally depen- 
dent oldei^ populcltidn. Little evidence^'exists on 
whether tbis would lead to cost savings. In the 
short I un, costs would likely increase. The pro- 
vision of (rtliei^ types of optional coverage (options 



3.3 and 3.4) is anothei* approach to providing ad- 
ditional beiiefits. Technical; marketing^nxl reg- 
ulatory barriers have injiibited pi ivate insurers' 
*(l*^velopment of aj)propriat(; mechanisms to dis- 
Thbute riflfcii^. Social insurance schemes would like- 
ly require additional Federal resourc(\s. Fei sonirf 
accumulation s(>hemes (e g , tax-deferred savings 
planS; home equity conversion) have been pro- 
posed by some* (optiofi 3.3), but these would be 
n^ost effective for moderate and upper-Aicomc 
p^^sons. Alternative methods forjjThe poor and 
near-pooi' would therefore be required if equity, 
of access is to be maintainecLv^, 



ISSlJi: 4: Should Congress act to alleviate the 
number of patients in hospitals 
waiting for discharge to lower levels 
of care? - 



I. 



Options': ' ^ 

4 A ^Miigivss could nfake Medicare and Fetleral guide- 
lines more consistentfto increase the nmuber of , 
beds ^ivjiilable f9(p^ecuperation of lS)!edn^re pa- 
^tients. ^1 - ^ 

" 4,2 Cojigivss ^gtnild relax legislative restriction^i^or 
desigijationTff'^l^l^ beds (cla$/(i^ing unused hqs- 
pital beds as ^killed 'nln\sing beds) in hospitals, 

4.3 Congre^ss could axempt hospitals front certificate- 
of-need refjjuirenif^nts for adding nonjff health 
♦ services. 

4.4' Cmigt ess codld encourage more active dischargCz. 
plarihing efforts 

4.5^ Coijgi^ess could encourage the building of addi- 
tional skilled-nursing beuls in siwrtage areas. 

Making more Medicare aiursing home beds avail- 
able (options 4.1, 4%Z, t^nd 4.5) would increase the 
use of this benefit, thereby increasing prpgiam 
/costs. Some savings from a reduction of hospi{^ 
payments could oqcur in thosfe ca^pbs where ex- 
Imnded lengths of stay produce ''outlier piiyments" 
^{payments in addition to DRG reimbursement flir 
extremely long stays). Also, patients requirlrigja- 
tense comnfunity sevices becciuse 6f lack of in- 
formal support might b^ caredl for more economi- . 
cally. Better access to htffl^b^^ * 
services (options 4. 3 aryrf^'^H^^^iil^ pres-. 
sure and outlier costs foi-r^jho^ji^^ils Jfc^ in^ 
crease the cost of hQ|Tie edi3f * benefit^ 
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Technology; Housipg; and the 
Living Environment of the Elderly 



Introduction 



Major dernographic and technological changes 
in hous^ing and living arrangements of oldei^ 
Americans in the recent past signal new chal- 
lenges for Federal housing policy in the future. 

Understanding the effects of these trends for \ 
the elderly is particularly relevant because of the 
growing importance of the residential environ- 
ment as persons age. Questions of safety, secu- 
rity; satisfaction with life, and maintenance of in- 
dej3endence are only Ihfew of the issues that have 
a bearing on Federal policy in housing; techno- 
logical change; and the elderly (see; e.g.; 43), More- 
ovei\ ps the elderly population itself ageS; greater 
challenges arise for assuring that the very old are 
not only adequately housed but also properl^y 
served (74). . ^ 

Issues surrounding "housing and the elderly" 
go beyond the physical dwelling itself. The status 
of older persons in terms of their housing and . 
living arrangements is intricately relatedf^ their 
socioeconomiO; marital, familial; psycm^logical; 
and physical status. Whether directly or4n,direct- 
ly , Federal housing policy affects central aspects 
o^ the older individual's vycH-being. ^ ^ ' 



7 

hia der 



This chapter discuss^ th6 demographiC; social; 
qnd technologiciu developments thatliave helped 
create the current Federal role in housing poli- 
ci^ affecting the eJderly. It includes a synopsis 
of the major Federal housing programs that have 
an impact on the older pb]:)ulation; their relative 
contribution to providing or subsidizing housing 
for this special group; and their current status 
or level of activity. It also provides an analysis of 
potential future needs in Federal housing policy 
and in achieving the explicit goal of assuring "safe 
and decent housing" for all persons and fannilies, 
first stated in the Housing Act of 1937. 

More recent Federal legislation sets out the spe- 
cial nature pf the housing needs Of the elderly ^ 
especially the desirability of coordinating hous- 
ing with a variety of community services.* Increas- 
ingly; the emphasis is on maximizing and main- 
taining the residential independence of older 
persons; particularly those who are frail; disabled^ 
poor; and/or living alone. Techpological innova- 
tions in residential settings and development of 
new service delivery sy^tems/ranging from low 
to high technologies; ate already being applied 
^|[owar]|||i|hese goals. 



Demogi^raphic influences 

Changes in households ^ ^ 



Although it is clear that ever larger members 
and proportions of people are surviving to age 
65 and beyond; thfe composition of this popula- 
tion must be considered when assessing the hous- 
ing needs of the elderly^ Among the key factors , ^ 
are agh, sex, marital status, and liVing arrange- 
ments. 
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It is also important to distinguish between per- 
sons and households as demographic variable^. 
The household is the best unit of analysis for dis- 
cussing hoi^sin^ cdncerns, since it is the consum- 
ing entity and reflects the actual number of dwell- 
ing units that are occupied. -During the decadcf 
of the 19708, the over-65 population grew by 2^ 
percent, to 25.7 million persons. In contrdst^ the 
rate of growth for the total population was only 
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11 percent; this age-specific growth differerrtial 
has existed for most of this fcentury. (See ch, 2 
for a complete discussion of these trends.) More- 
over; during the 1970-80 period the.aging of the 
older population itself was shown by the 33 per- 
cent increase in the over-75 population, and tlje 
even more marked increase of 61 percent in per- 
sons over 85. 

iWis \v^p^ess^^^p growth in numbers oftpersons 
only forfns the underlying basis for assessing 
, housing demand by the elderly. The ghange jn^ 
numbers of households is more relev&nt. Accord- 
ing to the Annua]! Housing Survey of the Bureau 
of the Census, by 1980 there were 16.5 million 
households maintained by a person over 65. This 
figure is about one-fifth of dll U.S. households, 
a pi'oportion that has been increasing since World 
War II. 1 hus, while the number of older persons 
doubled between 1950 and 1980, thef number of 
households headed by older persons increased 
even more —by a factor of 2.5 (from 64 million 
to 16.5 million). Table 23 shows these trends from 
1950 to 1982. 

Table 23 also shows the variability of decennial 
percent changes in Ipth total anjl elderly house- 
holds, which reflects the wide variation in fertil- 
ity rates of earlier decades. The low fertility cates 
of the 1930s lessened the demographic potential 
for future household formation. The cohort born 
between 1930 and 1934 exerted relatively little 
influence on household formation in 1959 (i.e., 
when these individuals reached age 25. to 29; a 
njajor life-cycle stage foi' household formation). 
Similarly, when thivS cohort reaches age 65 to 69 



in 1999; they will add a relatively small number 
and proportion to the total of elderly households. 

Therefore, despite the higher decennial rates 
of growth in elderly households since 1950, the 
rate of increase has both varied and slowed. In 
1950; fewer than 15 percept of U,S, housoj^olds 
were, headed by elderly persons; tliis figure rose 
to 19.6 percent in 1970 and to almost 21 percent 
in 1982. The earlier increases in elderly house- 
holds were largely due to the increased likelihood 
of older persons maintaining independent house- 
holds and the general trend toward greater sur- 
vivorship in old age. 

The trend in household growth among'the elder- 
ly is expected to slow (luring the rest pf this cen- 
tury. (66). Issues related to quantity or supply of 
housing for older persons are likely to be less cru^ 
cial than questions regarding its financing; main- 
tenance, and distj'ibution. AlsO; new issues regard- 
ing the integration of housing policy v^4th public 
services, especially long-term care, will become 
increasingly important. 



Marital Status ^. 

Increased emphasis on quality of the^ living envi- 
ronment and service coordination is predicated 
on the differences in types of households within 
the older population. Age -based differences in 
marital status and living arrangements of the old- 
er population have remained quite stable during 
the last two decades but sex%aeed differences 
have changed somewhat. Table 24 shows the dis- 



Table 23.— All Households and Housaholds with an Erderiy Head: United States/ 1950-82 

' . (numtiert in nilillonsy* \> 

^ i , : 

■ All households ^ Households with elderly head^ 

Total i Percent change • Percent change . Percent 

Year number ^/ preceding decade Number preceding decade o f total 

1950 ' 43.4 ' 6.4 ~ ~ 14.7% 

1960 52.6 21.2 9.4 46.9 17.9^ 

1970 62.9\ , 19.6 . 12.3 ».9 * 19.6 , 

1980 80.7 t8.3 16.5 34.f 20.4 

1982 83.5, 17.3 ' - ^ . 20.7 

*Flgurt8 Art for th* nonlnttltutlorwtt^STpopulatlon/ ~~ T^' 

^Eldtrly htAd of houBAhotd [a a p«rton^ Ag«d 65 oroidtr. ^ . ^/ 

SOURCE: Data derived ffom U.S. Buraao pf the^flfhftua/Currvnf PopulMtlon RBfxyrta. Series P-20, Nos. 361 and 300, and Series P'2S, No. 805; Curwnt Housh^a H^poiis, 

Annul* Housing Survey. 1980. '*V ^ . ^ 
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Table 24.~Martt«l Stiitu^ of the Popuimion Aged 65 fhd Qf%t, by Age and Sax: United States, 1970 and'l982 

^ (percent distribution) ^ 

, , . • . . , ■ . . • _ ^ = , ^ . '. =^ ■■ 

, ^ fAaie • Female " 

Year and marital statue Age 65 -f Age 65-74 . Age 75 -f _Aoe 66 -f Age 65 74 . Age 76 + 

1970:^ \ - ^ ~ 

Never married 7.6% 8.0% - 6.6% 77% 7,8% 7.6% 

Married, apouse present^ 69.9 76.2 60.4 33.9 43.5/ 19.1 ' 

Married, apouse absent # 3.2 2.8 3.9 1.7 1.6 >9 - 

Widowed ^ 17.1 11.3 277 64.4 ^ , 44.0 70.3 

Divorced 1.3 2.7 ^1.4 ^ 2.3 3.0 1.3 

Total 100.0 1(«.0 100.0 ^ 100.0 IQO.O 100.0 

1962:^ 

«Wever married .. 4.4 4.9 3.3 5.6 5.3 6.1 

' Married, spouse present 77.6 81.6 70.2 38.5 49.3 2.4 

Married, spouse absent ^ 2.4 2.6 2.3 1.7 2.0 1.2 , 

Widowed ..V 12.4 7.5 21.7 50.4 38.3 68.5 ' 

Divorced : , 3.2 3,6 2^4 3.8 5.1 1.8 

Total 100.0 100.0 99.9 lOO.p 1 00.0 100.0 ^ 

*1070 flguVat »r« bM«(^ on tot^ oWlllan r^aldant population. % 
^1962 flQurtt art t>M«d on total civilian raaldant population, axcludlnp parson^ who are Institutionalised. 

SOURCE: U.S. Bureau of tha Canaua, Currmtt Popufstlon Reports, Sarlat P-20, Noa. 21^ and 380, 

>«*• ^ _ .: . , 

tribution of marital status within the older pop- tjage" for older meh has actually improved pro- 
ulatioh by age and sex in 1970 and 1982. portionally. ' . 

Most noticeable are tlie similarities within the But increasing nuniBer^ of older women are be- 

sexes and the age groups for bibth years. Although coming widowed, especially when compared4o 

not shown; data for 1960 had simUar^relative dif- men. Between 1970 and 1982 the number of wid- 

ferences. Those differences in marital status that owed older women rose by 1.7 million (to 8.1 mil 

— ^Ni£t.qxist are found between the sexes and age lion), even though the proportipn in that category 

groups within either yiar. For example, Although was 4 percentage pointa lower. In contrast, there 

widowliood is perceived as^ an increasing prob- has been an actual decline ip4he number of \Vid- * 

lem for older women, the proportion widovv^ed owed older men--f rom /l<42 million in 1970 to ^ 

actually declined between 1970 and 1982. For all 1.34 million by*i980. Ttt^^^oportion of all wid- 

older .wom**, widowhodd was '4 perofntage owed older hien was alrnost 5 percentage points 

points lower, 50.4 percent in 1982. To the ex- lower by 1982 ,(90). 
lent that widowhood reduces quality of life in r,,. r -j j u 

older age (2,48,49), the* overall statm of older Jlius, the numbers of widowed older womert, 
women has improved sUghUv. By a similar differ- increasing, are doing so at a decreasing rate, 

ence of 4.5 percent, tTil proportion of ^men ^i^^f? ^'^^ "° ^^hange in numbers 

over 65 who are married with spouse present has f "^'^Z ^ ^ ^1^^'''. 

^ ♦ '.o r * Because life expectancies at birth, at afLe 65, and 

increased to 38.5 percent. < , . ^ x^* r ^ ^_ . . 

- ^ . even at age 85 are higher for women, their in- 

In 1982, 12.4 percent of oldermien were wid- crease in total numbers has beea^gi^if^er, thereby 

, owed, a proportion one-fourth that of their female" ^ enl|lncing.both the positive and ne^tW^^i^es 

counterparts. Over three-fourths of tlje men were that have occurred in their maritifti p(^^^ 

married with spouse present. Even for men over ^ ^. . / 

Vn r.«.^^;,* «*iii growth in the total number of alder men 

75^^70 percent were still in that category, com- , ^ ^. . • j r.i_ \i_ 

I. luu 1 oo. s • ^ w was almost entirely.comprisedofthosevrao were ' 

♦ pared with only 22 percent of women in that age . , . j 

group. Thus, while rec^int trendd have been to- • / 

ifcird inrrpa«fts in nronortions marrifid for hnth niie total population of older males grew by 2.1 million between 

lliara increases in proportions marriea tqr DOtn ^g^^ 1982^while the total female oWer population gained almoat 

. sexes and all Oldei^ age groupS^the lifestyle "advqn- twice that amount (3.9 million) duringi the same period. 

^^^^ 
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married with spouse present. Almost 8 percent 
more older men were in this category in 1982 
4han in 1970; a gain of 2.2 million. In contrast, 
the additional 2 million women who were mar- 
ried with spouse present represented only one- 
half of the total increase in^older women from 
1970 to 1982. The other 1.9 million were either 
never married, widowed, /divorced, or separated. 

. Various factors accounmor these differences. 
As noted above, age- and sex-specific differences 
ifi life expectancy continue to have an impact on 
the sex composition df the older population, al- 
though their respective rates of increase have 
slowed. Moreover, husbands are, on averkge, 3 
to 4 years older than their wives, therefey increas- 
ing the "risk" of'^female widowhood by increas- 
ing the average age differential between spouses. 
/Finally, even among married older persons,. who 
have higher life expectancies in general, wives still 
have notably higher life #xf)ectancliM than hqs- 
bands (66). ^ \ 



i 



tiring arrangi^ments 

These demographic Wifliiences and their sdcial 
impacts are also seen in the living arrangements 
of the older population. Data for 1970 and 198L 
shown in table 25 (comparable 1982 data are^ 
yet available), indicate the chafnges in— an^<me 

Table 25.— Living Arrangorttentt of the Population 



differences between— the living arrangements of 
oWer menlttnd women. Aiiotable change since 
1970 has been the dwindling proportions of both 
men an^ women who live with someone other 
than arouse, especfallythose over 75. The pro- 
poi^ion of all oldw^rorfliving with someone elHe 
droppedfrom 14.2to 9.1 percent. Even move dra- 
matic is the decrease in cJder women living with 
someone ^e, which fell from more than 27 per- 
cent in 1970 to less than 20 percent in 1981 . The 
largest d(3cr^ase was for wctmen over 75: from 
more than one-third to less thail one fourth. The 
likelihoocj that very old women will be living alone 
has thus*increased substantially since 1970. 

In 1981, 79 percent pf m.en 65 to 74 were liv- 
ing with a spouse, compared with only 47 per- 
cent of womenVin that age group (vyhp also 
shovs^ed an increase sinceJ^ZQ, but a less drama- 
^ tic increase than for men). A mbre profound dif- 
ference is found for ^he over-75) population. Al- 
most fVvo-thirds of the^men lived with their 
^ou^es in 1981, but fewV than one-fifth of all 
women over 75 did so. ] ' 



ffo^t of differences 
in life expectancy between tVievsexes on the liv- 
ing arrangements of the eldterly is, therefore, 
much greater for the very population. 

' Among all older women, almost 39 percent live^ 
alone in 1981, 5 percentage points^ higher than 
in 1970. The comparable figure^for plder men was 



65 a^^d Over, by Ago and 



^ar a nd living arrange ment 
i70: 





~r»- 


Male 






Female 




Age 65+ 


Age 65-74 


Age 76^ 


Age 95+ 


Age 66-74 


Age 75 f. 










97.6% 




95.5% 


. ■■ 96.4*/o 


93.77o 


95.0%* 


91-1% ' 


14.1 


11.3 


19.1 


338 


31.6 


37.0 


69..9 


75.2 


60.4 


33.9 


43.5 • 


19.1 


11.6 


9.9 • 


14.2 


.27.4 


22.4 


-35.0 


4.5 


3.6 


6.3 


^8.0 


2.4 


a.9 


, 100.0 


- 100.0 


100.0 


% 100.0 


100.0 


iOO.O 


96.2 - 


9^.9 


92.9 


93.8 


97.8 


88.3 


^ 13.8 


11.1 


19.0 


38.8' 


- 34.2 


■ 45.1 




79.0 


64.8 


35.5 


"47.3 . 


19.3 


8.3 


7.6 


9.1 


19.4 


16.2 


23.8 


3.8 


2.1 * 


7.1 


6.3 


2.2 


11.7 


100.0 


'100.0 


100.0 


ipp.o 


100.0 


100.0 



In households 

Living alone ^ 

' .Spouse present 

With someone alee . . . 
Not In households 

ratal 

mi: 

in households 

Living alope 

» ' Spouse present 

With someone 'else . . . 
Not in- households . 

^TQtal 

^Igur«t m f^j tt>« tola) cmhn r«tld«nt population. 

SOURCE; Sl«g«l, 1983; bAMd on 0itt« from U.S. Suraau of tha Cantut, Currwnt Poputatfdn R0por1$, Strtts P-20. various noa. 
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less than 14 percent. More than four tjlmes a^ 
ijjgr^y Women as men over 65 lived alone in 1981 ' 
(i.e., more than 6.0 million women v. "fewer than 
1.5 million men). . • 

Women over 65 alsg hav^higher risk of institu- 
tionalization than thdr male counterparts. While 
the proportion of aH older men who are "not in 
households''* declined from 1970 Jo 1981 to 3.»^w 
percent, the proportion df older wortien in that 
group ipcrea^ed to 6.3 percent. As in the €ase of 
widowhood, women face a much greater risk pf 
institutionalization at the oldest flges (75 and over) 
and the difference has been increasing; their fate 
of institutionalization increased from^ 8.9 percent 
in 1970 to 11.7 percent in 1981. This change Is 
correlated with the growth toward a rhuch higher 
proportion of very old women who live alone (45 
percent in 1981 v. 37 percent in 1970). 

Elderly vvomen who are likely to be institution- 
alized are also likely to be very old, widowed, liv- 
ing alrae, and poor. Although these factors con- 
tributeto the likelihi^ of functional dependency 
and institutionalization (99), an encouraging trend 
is llie recent decline or leveling in the proportion 
of both men and women aged 65 to 74 who are 
institutionalized. This change can be partly ex- 
plained by the recent increases in proportions 
married and living with their spouses. 

The most recent trer^ds ih both mantal status 
and living arrangements among eld^rfy ihen and 
woifien thus indicate four gfefltefal changes: 

1 There is an increase in the proportipns of old- 
er men and women who are married and liv 
ing with their spouses. These trends 
equally evident for both young-old and very- 
old males, as well as for youngold females. 
For very -old women, no change in propor- 
tion who are married ^vith spouse present 
has Occurred dui:ing the last. decade. 
^2. Smaller proportions of older nl6n and wom- 
en; across all age subgroups, are livjng with 



r 
are 



soniebne other tlian theii^ spou^ips. This ti end 
is particularly evident aniiong very -old 
women. * * 

3. Institutionalization rate^ for the younger sub- 
group of older persons (the young old) have 
decreased, especially for elderly meO: But 
among tlie veiy old, these rates have' in- 
creased, notably J30 for wonten. ^' ^ 

4. The proportion of older men who live alone 
-has remained Constant, but tHe proportion 
of older women living alone has markedly, In- 
creased. - . ' 

\ Most of these trends are expected to peirsist jn 
thte foreseeable future. Between 1980 and 1995 
lit^e change*ls anticipated in the proportions of 
eldeiri^ men and womfen who are either single or 
man^ and living with a ^pouse.^or are thfe pror 
P9raons of older jrieri who live alone or with, 
someone other than a spouse expected to change 
significantly (89). 

The one clear change expected over the next 
' 15 years is an increase in the^ proportion of so- 
called "nonfamily" households' among elderly 
women, i.e., those who live alone or with non- 
relatives. Corresponding to this shift will be a de- 
cline in the 'proportion of households headed by 
elderly women living with other relatives (from 
more than 54 percent in 1981 io 50 percent by 
1995)nn general; over 55 percent oi^U house- 
holds maintained by elderly persons in 1995 are 
expectect*) consist of persons living^lone or with 
ncfhrelatives, four -fifths of which vyill be he^yJed 
by women (89). • • 

The changes are more dramatic for the over- 
75 population. In 1981, t^v^-thirds of all house- 
holds headed by a person over 75 were single-jjer- 
son or nonfamily householcls, which are projected 
to remain at that level through ^995. Women are « 
expected to comprise almost 84 percent of these . 
single and nonfamily households in the over- 75 
population. 



The cat«goiy "not In households" correiiponds to %tf grotip 
quarters/' which includes the "institutiondtized," of whom 96 per- 
cent are in nursing lK)mes nnd the remainder in otherftyp^ of group 



^Bureau of Jlie Census estihidtes and projections for "nonf^Uy" 
households do not it>clud^ persons who are Instftutlonalizeii. 
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Lousing statHiB of the older pppulation 



Tli^e' demographic trends among the eldferly 
indicato the iu?ed for new approaches by the Fed- 
eral Government to the housing needs of the older 
population. The data reviewed, here underscore 
the dual-growth in both family uni|.s and single- 
person elderly households since World War II. - 
This growth in U S. households maintained by 
Ijlderly persons was acconvpaqj^sd by increases in 
the numbers and proportions of older per sons 
^ in institutions (i.e.; nursing homes and personal 
care homes, including domiciliary and boariS and 
. cAre faciliticvs). These Institutions and their resi- 
deriti} are not in€lude<l in the count of households, 
but tbey currently h6use approximately 1.4 mil- 
lion elderly residents— more than ZVi times their 
" number in the mid-196t)s. The following sections 
aj e restricted to the Housing situation of the non- 
instltutionaliSed elderly.^ 

^ Tenure of elderly households 

Among the 16.5 million ' elderlyTiouseholds ' in 
1980, approximately 12. 3 million wet^e owne; - 

""occupied and only 4.2 million were Venter-occu-. 
pied. This relatively high rate of homeowner.ship 
among the elderly has been increasifcg" since 

eWorld Wai' II. By 1970 over two-thirds of all elder- 
ly, hcftiseholds wfere owned; by 1979 the propor- 
lign had increased to almost 72 percent (tables 
2^ aVfcd 27). Included in the growVh of ^elderly 
homeownership is an increase in the prevalence 
of manufactured or mobile housing units. By 1980 
over one fifth of all .elderly ^lomeowners resided 
in this type of housing (56). 

The growth in ownership during the 1970s has 
continued during the 1980s.. By 1982 the num- 
ber of-elderly headed households reached 17.3 
million, dF which 76,percent (13.2 million) were 
owner <x)cupied and 24'«jjx}ent (4.1 million) were 
Venter -occupied W). f htw, not qply did the num- 
ber of elderly -headed households increase by 1.1 
million units in just 3 years, bitt the entire net 
growth was in Qwner-occupied households. The^ 
same period showed a net decredge in elderly ' 

*mse chs. 2 ami 7 for dGtalls JPn \hp types of older persons most • 
likely iO'be instituttonalizod arid the types of care provided. ^ 



renter -occupied households: from 4.6 million in- 
1979 to 4.1 million in 1982/ 

It should be noted that some of this change is 
(iue to underestimates from the 1979 Annual 
Housing Survej^HS) data. The 1979 AHS sample 
used baseline data from the 1970 census of pop- 
ulation foi' its estimates of persons and house- 
holds. Compared with 1979; the survey data estic 
mates for 1982 have been adjusted upward in 
accord witli 1980 census counts for persons and 
households.' If the average 2 periient adjustment 
from the 1980 census base is applied to the 1979, 
'Survey dat?; more accurate estimates^of change 
can be developed (see table 26)..^ , 

By adjusting the 1979 survey data as shown in 
table 26, the 1979-82 increna£ in total elderly 
households, was 0.8 million units. Usifig these ad- 
Justed^ figures, the number of elderly owi^er;) 
occupied households'increased by 1,4 million arid; 
the number of renter-occupied households de- 
cretised by 0.6 million. (Estimates of the inacpu- 
i:acy of owner/renter distribution in. 1979 are not 
available). ^ , 

An ever-growing number and 4>roportiQ^ of 
eld^^y households <are owner-occujiied. This^is 
one^f the mosC^piportant Jacts regarding the 
housing^status And problems of oldel^mericaos, 
because housing tenure (i.e., whether owned or 
rented) of the elderly tends to be associiited with 



'rhesc most recent ^1980 cj^nsiis-basotl adjustinonts resiillcii in 
- a 2-percenJ increase, on average, in the civilian noninstitiitional i)op- 
' Illation, as well as in the nun?ber of families and Imiseholda^that 
are us.ed for estimates from cpnsiis dui-ve^ data since 1980. 



--Efdirly HMcto^HdutehQldf/by Tenure; 
tatM, 1979 (unfdJustM and adjusted) and 
. 1982 <nian(ibert li^lllloria) ^ 




Household tenui^ 


1«79 




Unadjuttod 


Adjusted , 


1982 


Total households' . 


■16.2.1 


16.S 


' 17.3 


V Owner-occupied . 


.11.6 




13.2 


R6nJer-occi/i>led 


4.6 




4.1 



tton f^9f>ort8, S«rieft P-20» Nqs. 35?^»ncl 381/ 



puf- 
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Table 27.— Hou9in^ Characteristics of Elderly Headed 



Houst^holds: United States, 1979 (numbers Iq thousands) 

Owner-occupied 



RenteroccHpled 

Number Percent 

4.605 28- 4%" 

$6,600 

1.289 28.0 

$ 168 

3.032 65.8 

1.573 34,2 

1.950 42.3 

'269 5.8 . 



r 



♦ >^ouslnQ characteristics - _ Numbe r _ Percent 

Total households 7 11.609 ' - 71.6%. 

Median household income $ 8.904 

Poverty status 1.741 15.0- ^ 

Median value of hAuse/medlan gross rent $38.9(;^0 

Single-person houseijold 4,302 37.1 

Two-or-n^ore person househcfid \ 7.307 62,9 ^ 

^ Dnit built before 194Q /.d^ 4.891 42.1 

Unit jac ks some or all plumbing* ! " 321 Z8 \ 

•Seo tablo 28 (or details. ~" ' ^ ^ 

SOUnCE: AdaptAd from 1080 AHS survey data; StruyK and Turner, 1962 (71) " , 

various social and demographic characteristics re- As'' noted earlier, elderly persons who live alone 

lated to need for assistance. Furthermore, the de- arte riiore likely to be^omen, very old, poor, and; 

velopment, applicability, and accessibility of new^ / inijdequhtely housed; they are atlso more likely to 

technologies in the du^elling unit may involve? dif- haye inadequate diets, need social supports and 

ferent approaches for ou^ned v. rented vmits. services, and be in ill health than are those who 

.1 . . . . J 11. live with ona or more other persons. 
Those elderly who rent their dwellmg units are, 

in general, mpre likely to need government assis- ^ Compounding the difficulties for those who live 

V tance to achieve decent, safe, and sanitary tious- alone, especially renters, are problems related to 

ing. Differences exist not only between renters ■ the housing units themselves. The data in table 

and owners, but alsa between owners who still 2t show that renters not only have lower median 

have a mortgage indebtedness and owners who ' household Incomes, they are also tvxice as likely 

do npt. Table 27 shows seme of the general dif- to be living in a unit that lacks some or all plumb- 

fcti ences between elderly households that are ing (although there ^re a greater number of own- 

' o wrier- v: renter-occupied. er-occupied units with inadequate, or missing 

^ . Ml . . 1. I j plumbing). Elderly rental units are also more than 

1 he.e 1979 data illustrate the general differ- ^^.^^ ^ J.^^, {^^^^ ^^^^ j^^, ^^^.^ 

ences m housing status that persist today among ^.^^^^^^ ^j^^^ ^^^^^ ^^.^^ ^^^^^ 

the older population. Almost 72 percent of all 

elderly headed households in 1979 wereovyner- Analysis of AHS data shows that among all 
^ occupied;* of these, 63 percent contained two or elderly renters in poverty in 1979, almost one- 
more persons and 37 percent contained only one third were in units with one or more physical de- 
person. In contrast, felddrly renteroccupied uriits ' ficiencies. Table 28 shows eight major physical 
comprised less than 30 percent of the total, and . ^ deficiency categories that are used by the Depart- 
fully two-tliirds of these were occupied by only ' ment of llousing and Urban Development (HUD)' 
one person. Renter-occupied households were al- for the AHS. These criteria emphasize the sever- 
most twice as likely as owner-occupied house- ityof the housing deficie4|ies that are included 
holds to have incomes below the poverty level. in the data cited aljove..Foll6wing the example of 

other aiialysesr table 28 lists two groups of defi- 

Hoif^ing dteficienpics ciencies, "structural" and "mafntenance" (71). 

; ' 0 ' Because of the requirements for the two cate- 

Housing adequacy can be similarly differenti- go^i^g ^^^^^ "maintenance deficiencies" (e.g., at 

. ated. There is a high association among such char- j^^g^ ^j^^ of f^^^ common area problems), it is 

acteristics as living alone, poverty status, and var- reasonable to assume that their prevalence is 

ious other factors related to housing adequaqy. understated in available housing survey data. 

Many units with some structural deficiencies, in- 

— ^ , , ^ eluding local municipal building code violations 

•The estimates in table 26 imply that the proportion of owner- :i r j -^i.^ , * . ,.11^. 

occupied units in 1982 had Increased to 76 percent, but this figure safety hazardft; might not be mcluded in the 

may slightly high. ' c • morfe Stringently defined AHS data. 
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Table 28.— 0#flcl««cy Criteria for Physically Inadequate Noi/tlngi 

U^ilted states, 198i y 



Type of deficiency 



Description of deficiency 



Physical structure Has at least three of five structural problems: 

leaking roof; 

open cracks/holesin Inferior walls or ceilings; 
holes In floors; . ^ 

peeling painter broken pTaster over t square foot of an 
. ' Interior wall; 

^ • evidence <>i mice/rata In the last 90 days. 

Common areas - For 'a multi-unit building has at least thi^ee of four: 

V •no working light fixtures In common hallway; 

• lck>8e, broken, or missing stairs; 

• broken or missing stair rails; 

^ • po elevator In buildings of ^our or mOre storied. 

Simctunf Mlcl^ncl^s:^ ^ * 

Plumbing Lacks or must share some or all plumbing facilities: 

• hot and.cold piped water; 

• flush toilet; 

• bathtub or shower. 

Lacks adequate provlslbafor sewage dfspgsal* . 

• connectlori with public sewer; , * ^ 

• septic tank; - 

• ' cesspool; 

• chemical toilet. 

Kitchen Lacks or must share some or all kitchen facilities: 

• sink with piped water; 
I • a range or cookstove; 

• a mechanical refrigerator. / 
E^trlcal Lacks electricity. 

Has at least three eleotrlcal deficiencies: 

• one or more rooms without a working wall outlet;\ 

• fuses blown or circuit breakers tripped three or more 
times In the last 90 days; 

• exposed Interior wfrlng. ^ ^ 
Heating Has unvented gas- or Oll-burning room heaters. W 



\ 



SOURCE. Adapted from Struyk ind Turner, >l0e2 (71); bated on HUD AH9 criteria. 



In 1979, 1 1.5 percent of all elderly households 
that received no Federal housing assistance (i.e., 
not federally regulated) had at least one physical 
deficiency. Among rentejr.-occupied Qlderly house- 
liolds the comparable figure was 17.2 percent; 
among ovmer occupied households without a 
mortgage, tlhe prevalence was 10,1 percent and* 
only 6.5 percent for owners with mortgages. Note 
that about 80 percent of all elderly homeowners 
do not have mortgages. Thus, generalized data 
oii^lder homeowners are biased toward the char- 
aeteVytics of those without mortgage indebted- 
ness, 'herqby providing inadequate information 
about elderly homeowners with mortgages* 

Some the highest incidences of housing defi- 
ciencies are found among the elderly in poverty, 
'regardless of tenure status; almosi one-third of 



poor elderly ownei s and renters occupy dwell- 
mgs with at least one deficiqi>cy. Housing prob- 
lems are especially acute for the most vulnera- 
ble and isolated elderly. Forty percent of 
unassisted elderly households in rural farm areas 
and small tdwns >>ccupied physically deficient 
dwelling units in 1979. In contrast, 22prcent of 
elderly households in urban areas of nonmetro- 
politan counties and only 42 percent of those in 
metropolitan counties were in that categchry.'^ 

Moreover,, within each of the three tenure 
groups (renters, owners without a mortgage, and 
owners with a mortgage), black households (all 



'A metropolitiin county is gpneraHy defined us ai>y coun^ with 
at least one central city of 50,000 or more population,, as well as 
ai\y contiguoiA county that is econortilcally and soclalty Integrated ^ 
with the metropolitan cpunty that contains the central city. 
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agcft) had ihv. Iiighest incidence of dwelling dis- 
. repair. Forty-six percjent Qf all black renter- 
occupied households were' physically deficient i^i 
1979, Compared with only 13 percent for all othei* 
renier households. The same comparisons exi^^t- 
for T\u)rtgaged owner-households (25 percent for 
black households v. only 4 j)ercent for while) and 
nonmortgaged owners (36 v. 8 percpnt, respec- 
tively). 

Housing deficiencies are thus not only higher 
among elderlythan nonelderly households, they 
are particulai ly severe among Amerfcans wh|^ai e 
also poor, black; and/or renters. These differences 
have remained constant since the early 1970s, de- 
spite the ovi^rall mipix)vement in the housing qual- 
ity for the elderly vis-a-vis the nonelderly popu- 
lation (71). 



-1 



Housing expcnHitures 

Relative housing expenditures of tlie elderly are 
also higher. A generally accepted index of excess 
housing expense, adopted by lilJD, uses the fol- 
lowing criteria: , ^ 

Kxcessivo housing expense burden occurs when: 



in^e; 



• for rentersi^pposs rent (contract rent, plus 
utiltties paid by the tenant) reaches more 
than 30 percent of gross household income; 

• for owner-occupants, direct expenditures for 
housing (excluding those for major mainte- 
nance and improvements) reach more than 
40 percent of gross household income. 

Among^itnassisted households in 1979, excess 
expenditures were incurred by over 18 percent 
of elderly households and 15 percent of nonelder- 
ly households. However, notable differences exist 
in the distribution of the expenditure burden 
within the two age groups liable 29). Among 
nonelderly households; 33 percent of the renters 
and 8 percent of the owners with mortgages had 
excess hojLising expenditures. For elderly house- 
holds, the corresponding figures were dramati- 
cally higher: 55 percent for renters and 25 per- 
cqjnt for owners with mortgages. The overall l*ates 
by. age group are closer, because fewer than 20 
percent of all elderly homeowners have a mort- 
gage, compared with more than 60 percent of the 
nonelderly. Thus, in terms of both absolute and 
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Table 29.— Incidence of Housing Deficiencies and 
Excess Expenditures:' United States, 1979 
^ (percent distribution) 

Age group and " Physical Excei^s . 

tenurS-statuJi deficiencies dibendltures 

Nonelderly hguseholds: ^ 

Total..!* 7.6% 15.2Vo 

Renters- , 13.2 33.4 

Owners with mortgage 3.1* 7.9 

Owners without mortgage . . 7^ 1'.7 

In poverjy^ 26^ 70.8 

Renters .r 28.7 - 86.5 

Owners with mortgage 17.1 73.2 

Owners without mortgage 26.2 18.2 
Elderly households: 

Total L ri. .... 11.5 18.4 

Renters 17.2 55.3 

Owners with mortgage ... 6.5 25.3 

Owners without mortgage 10.1 4.5 

In poverty 29,0 41.0 

Rianters 31.0 74.9 

Owners with mortgage ^ 33.6 74.9 

Owners without mortgage-^^ 27.4 17.7 
Owners with mortgage: 

Black*. 24.7 44.^ 

Other ^ 3.8 22.6 

Owners without mortgage: . * 

Black 36.5 7.2 

Other ^ 8.3 4.4 

Renters: 

Black 46.0 57.8 

Other '. . 13.3 55.0 

SOtlRCE: Adapted frcwn SIruyk and Turner, 1982 (71); data are only for households 
not receiving housing assistance. ^ 



relative figures, those rentei^ in both age groups 
who db not receive any housing assistance are 
far more likely to be burdened with excessive 
housing costs. 

Other differences in housing expenditures ex- 
ist. Poverty status, combined with lack of housing 
assistance, is clearly a major reason^for excess 
housing expenditures for both the elderly and the 
nonelderly. Among all impoverished nonelderly 
households^ 71 perfcebt experienced excess hous- 
ing costs in 1979, especially the renters (87 per- 
cent). Ofbr 73 percent of poor, nonelderly owners 
with mortgages also had excessive costs (cbm- 
pared with only 18 percent for their nonmort- 
gaged counterparts). Th^ largest differences among 
the nonelderly exist in the rates for the poor (jom- 
pared with the total population, regardless of 
household tenure. Only 8 percent of all owners 
with mortgages and a fhere 2 percent of those 
without mortgages had excess expenditures. But 
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ona-third of all norfelderly renter occupied house- 
holds were injhle j)r6dicament. 

Although elderly renters and moi^aged house- 
holds; on average, have notahly higher rates of 
excess expenditure? th^ nonelderly households, 
these differdhces ar^ either' reversed or nonex- 
istent when specifically comparing ordy the pov- 
erty Jevei households Of the iwo age groups. 
Among aU impoverished renters, the elderly 
" households wei^ less Jikely to have excess expend- 
itures than the .nonelderly, in part because of 
smaller dwelling requirements and available Fed- 
eral subsidies. The expenditure rates for owner- 
occupied households \i\ poverty wei e virtually the 
same between the two age groups (70). 

Poverty -level households of all ages, occupied 
by renters or owners with mortgages, have by 
far the highest levels of housing expense burden. 
Thus, among those who do nol receive housing 
assistance, the cost of housing weighs most heav- 
ily on those with the least resources. Black house- 
holds, young and old, are the most vulnerable, 
especially black renters^ who had both the high- 
est rates of physical deficiencies (46 percent) and 
of excess ho^j^ing expenditui^es (58 percent). 

;rhus, for households not receiving housing 
assistance, the risks of housing inadequacies and 
excessive costs are distributed differently among 
subgroups of the population: 

• Among all households, renters are most likely 
to face physical deficiencies in their units. 

• Among all rentej^s, those who are black, poor, 
and/or elderly are more likely to live in phys- ^ 
ically inadequate housing. 

• In contrast to the nonelderly, impoverished 
eldeiiy owners with mortgages are most l^ce- 
ly to be 'in housing with physical inadequa- 

' cies, followed t)y impoverished elderly renter- 
occupied households.. 

• Except for owners without mortgages, tf:he 
poor of all age groups are highly likely to 
have excess housing expenditures. Over one^- 
half of renter occupied elderly households 
were burdened by excess housing cosfs. 



Recent chimges in 
expenditures and deficiencies 

^ While higher prgpoKtions of olcler Americaris 
have consistently had (jxcess housing expendi- 
tures, t^e relative chang^ in this burden during 
the late l&70s was generally lower for the elderly 
than for thq^nonelderly (71), From 1974 to 1979, 
the incidence of excess hoijsing expenditures in- 
^ creased bj^-as^^ercent among all nonelderly and 
29 perceniamong all elderly households. The no- 
table exception was for elderly owners with mort- 
gages. Alt^iough comprising only one-fifth of all 
elder ^ homeowners, those with mortgages had 
an increase in housing expense burden of 61 per- 
cent (for nonelderly mortgagees the increase was 
^ percent). Elderly renters had a notably lower 
increase of 26 percent in the incidence of excess 
housing expenditures. 

The greatest increase in cost bui den was for 
owners without mortgages: 67 percent for the 
elderly and 89 percent for t^e nonelderly. Low- 
income elderly and nonelderly' households had 
distinctly lower net cost increases from J974 to 
1979, except for owners without mortgages. 
Thqse data indicate that owners withoMt mort- 
gages, in all age groups and regardless of poverty 
status, experienced the greatest increases in ex- 
cess housing costs during the late 1970s. 

An additi<^al problem occurred for elderly 
owners with mortgages: a notable increase of 14 
percent in households occupying units that were 
physically deficient (3 percent for the nonelderly). 
Indeed, for the elderly and none^dei ly groups, the 
only increases in incidence of deficiencies were 
for owner -occupied households with mortgages. 
Renters and mortgage-free owner households of 
all ages had deci^ases of up to 31 pei^cent in phys- 
ical housing deficiencies. ^ ' 

Clearly, the trend is toward better quality hous- 
ing for most households, except for poverty -level 
elderly owner -occupants with mortgages. The 
1974-79 increase in the incidence of physical defi- 
ciencies in their units was an extfemely high 72 
percent. These households of older persons are 
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lea.st likely to either undertake or afford regular 
maintenance or major repairs. As a result; these 
dwellings --already likely to be among the oldest 
housing ^ock— s i^ ^r the consequences of this 
neglect. 

^ Among elderly 'households themselves, some 
further differences exist in housing qu^lit^ ajad 
excess expenditures. Avadable clata from the AHS 
indicate that owner-occupied households main- 
tained by persons over 70 have higher incidences % 
of physical deficiencies as well as excejjs expend- 
itures than households headed by those 65 to 69. 
I hese diffei ences-wxist for bolh mortgaged as well 
as morlgage-froe elderly households. For exam- 
ple, 10 percent of mortgaged owners over 70 v. 
4 j)ercent of those 65 to 69 were in physically defi- 
cient housing in 1979. For those witjiout mort- 
gages,^jlhe proportions were 11 and 9 percent, re- 
sfifectively. Similar age-based differences were 
found with respett to excess expenditures, par- 

. ticularly among owners with mortgages. Excess 
costs were experienced by 28 percent of heads 
of household ovei^ 70 and by 23 percent of those 
65 to 69 (71). 

Ambng elderly renters, 50 percent of ^louse- 
holds headed b3^pei'sons 65 to 69 and 58 percent 
of households headed by those over 70 had ex- 
cess housing expenditures. The one Exception to - 
these differences is for physical deficiencies, 
where 19 percent of households headed by young- 
er elderly and 16 percent of those headed by per- 
sons over 70 were in physically deficient units. 

These sui vey data suggest s6me additional gen- 
eralizations about trends and changes in the hous- 
ing status of older Americans. Among households 
not receiving housing assistance, the following' 
major trends occurred from 1974 to 1979: 

• Overall, housing quality improved for most 
elderly as well as nonelderly households,, 
especially poor renters and owners without 
mortgages. 

• Elderly households without mortgages had 
the highest increase in the incidence of ex- 
cess housing costs. 



• I'hese two trends imply that impi ovements 
in the quality of housing among the elderly 
have been "bought," in^part, at the cost of 
greater expenditures for both renters and 
mortgage-free households. ^ 

• Among all tenure groups, oi^ly elderly 
owners with mortgages had a net increase 
in the incidence of physical deficiencies, com- 
pourtded by a high increase in excess expend- 
itures. % " 

• Among elderly owners, the older the head 
of the household the greater^he degree of 
both housing deficiencies and excess expend- 
itures. 

Thus, elderly households as a whole are less 
well housed and burdened by greater excess ex- 
pense tJian nonelderly households. But such a 
generalization ignores even more important dif- 
ferences that are relevant to Federal housing pol- 
icies, especially those concerned with targeting 
resources where they are most necessary. 

One implication is that careful targeting of pub- 
lic policy for housing assistance could go beyond 
the current emphasis on low-income renters, l^th 
elderly and non^fclWi ly. Notably vulnerable a^e 
those oltjer? homeowners who have both mort- ^ ^ 
gage indebtedness and household incomes below 
the poverty, level. They number up to 280,000 
households, one-lhiixi of which are in physically, 
deficient units. Moreover, most of these deficient^ 
dwelling units were built before 1940, and many 
need major structural repairs and greatly im- 
proved maintenance. . 

• 

Even though the monthly mortgage amount * 
may be small relative to the average for newer 
mortgages; it is sufficiently burdensome to this 
group of poverty -level householdecsto place them' 
among the three-fourths with excess expendi- 
tures. Thus, the clear dilemma for this subgroup 
of the oldpr population is their high probability 
of living in deficient and possibly dangerous hous- 
^ng,'^hile being the least likely to afford improve- 
ments to the dwelling unlit. » 
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Housing and environmental fit of the 
impaired elderly 



Another a^specl of the housing situation of elders 
concerns no\ only 4iie^ quality and cost of hous- 
ing, but it&.viability as ^ supportive, environment . 
for older persoUvS^who have limitations in func- 
tional abililips or suffer from chronic im- 
pairments. 

(Congress and the Federal Government have ex- 
hibited growing concern since the early 1960s for 
functionally limited or disabled persons. ' How- 
ever, such concern has prirharily been for reha- 
bUUation programs directed toward those who 
are considei ed employable (e.g., largely through 
vocational education and training programs).^ Far ^ 
less concern has been shown for developing sup- 
port for oldei^ disabled persons who are not likely 
to be in the paid labor force. ^ 

Only in the last decade, after considerable pres- 
>sure from advocacy groups, has Federal legisja- 
tion been created to broads the scope of assis- 
tance and protection for disabled persons of all 
ages. An example is the 1978 amefidments to the ' 
Rehabilitation Act, one section of which empha- 
sized and affirmed the civil right^of all disabled 
Americans. Two other examples are the 1976 
amendments to tlie Architectural^Bai riers Act and 
amendments to the Housing and Community De- 
velopinent Act, both of which attempted to assure 
equal access to federally owned, operated, and 
subsidized commercial or residential buildings. - 

But most progi ams for the disabled remM^^i^^ 
geted toward employment oppoitunities, iniome 
maintenance, and health care (83). Few are specif- 
ically oriented toward promoting independent liv- 
ing; those that ai e have only recently been de- 
veloped and implemented in a haphazard and 
slow manner. Notwithstanding such limitations, 
thpse recent efforts c^ttempt to promote the max- 



"SiMt ch. 7 for n nioro dotailnd discussion of functional limitation 
or disability, clironic conditions, and other factors related to phys- 
ical and mental inipaiiments among the el<jerly. 

•Major legislative iilitiatives fn this regartl were the Education of 
the HandlcapiKHl Act and its Amendments, the Rehabilitation Act 
of 1973 (and especially, its 1978 Amendments), and the Vocational 
F^Uication Act of 1963. 



imiim independence of disabled ai)d elderly per- 
sons by providing financial assistaii^ce and Incen- 
tives for self-care and services in the least 
restrictive environment. 



AgC/ hnpairmentf and the 
hoilsing environnwnt 

The evolution of Federal programs benefitin 
the disabled and elderly occui red in part because 
of the growing recognition that physiological ag- 
ing is often accompanied by decrements in func- 
tional abilities (32). Recent legislative objectives 
pay more attention to the problems of functional 
impairment among the elderly. But definitive 
information on the functional problems of the 
elderly in their housing environment is limited. 
Descriptive, but sometimes inconclusive or (Jbn- 
tradictory, research on aging and the environ- 
ment has been developed on issues such as the 
neighborhood (25,59), types and quality of hous- 
ing (44), and institutional living (34,96). "federal 
housing and aging programs respond only in part 
to these issues, even though they haveJbecome 
increasingly relevant to older people. As jJie old^r 
population itself continues to age, the challenge 
grows for assisting older pers\)ns to maintain in- 
dependence in their housing units and the com- 
munity. 

Their demographic and household character- 
istics can either enhance the ability of older per- 
sons to live independently in their own homes or 
exacerbate problems they encounter in daily ac- 
tivities. For instance; informaUtsupports from 
family or other household members often sub- 
stitute for public agencies or technological applica- 
tions in the home to assist older persons who are 
frail or unable to independently carry on activi- 

tiedbf daily living. 
W I 

Impairment and disability 

The impact of functional limitations is best un- 
derstood by distinguishing ^mong the concepts 
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of "iiD^iairment," "disability/' arjd "handicap" (83). 
Impmrmefnts arc physical 61; mental abnormalities 
liiat can be identified or diagnosed. (Chs>3; 4, and 
7 discuss impc^irments 4hat aix^ particularly evi- 
dent in the elderly.) An imjwii^ent/ such as* 
chi onic h^jKjrtension or se>»re m Hii itis, may be- 
come a dislMnlity if it interferes with the person's 
ability to perform one or morefui\ctions. In-*liis 
sensci disability relates mo^t closely to functional 
limitation and can be specified in terms of a per- 
son's problems in performing regular activities 
of daily living. Thj^e activities can range fmm per- 
sonal cart^ (basic) tasks, sUch as bathing and dress- 
ing, to instrumental tasks, such as wprking; shop- 
ping, or driving an automobile.'^ One W more 
disabilities are considered a handicap ^i\\y in 
terms of the sociaj^and environmental cbntext of 
the disifbled individual. When a disability cannot 
be overcome by technological intervention (e.g., 
anti hypertensive drugs or prosthetic devices), 
formal or informal supports (e.g.; family assist- 
ance or home cl)ore services), or other types of 
assistance, it becomes a handicap (100). 

But determining when such a handicap is pres- 
ent is often difficult. The same disability ^an be 
a handicap in one environment feut notMn an- 
other, as well as for one individual but not for 
another in the same environment. This dilemma 
is one reason that accurate rneasurement of func- 
tional limitations must include many domains, in- 
cluding social resources, personal feelings of well- 
being or control; and environmental fit (36). For 
example, a person disabled by severe arthritis 
may be handicapped in a two-story house but not 
in a single-levej one. In addition, the values and 
attitudes of disabled persons concerning their im^ 
paired status and the natui^e of^their living envi-^ 
ronments will affect their feelings of constraint 
or degree of haYidicap. 

This approach has been well developed in stud- 
ies on the psychosocial aspects of institutions for 
older people, pai'ticularly nursixig homes. Xahana^ 
(34) developed a model of "person-envirwiment 
congruence ' to explain how behavior varies in 
response to the physical, social, and psycbologiy 



cal milieu of the institution^il -residential environ- 
ment. Others have developed similar person-en- 
vironment interaction fnodels.that can be more 
generally applied to other residential sitiia^on^. 
In the latter, the range.of possible behaviors and 
responses of the individual is greater, because 
control and adap^tation are i^re probable. The 
optimal environment is one thaj 'fits" or is con- 
gruent with the i^peds of the individual. 

For older persons with some degree of func- 
tional impairment, environmental congruence be- 
comes mo^ difficult to achieve. This problem has 
been conceptualised as "competence and environ- 
mental press" (45). "Competence"j?epresents the 
individiial's functional cApacfties in terms of 
health, perception, cognition, and motor skills. 
"Environmental press" is a type of envii onmental 
stress^or demand placed on the individual |hat 
activates behavior. The relationship between the 
individual's competence and the environment's 
presfrcreates a broad spectrum of adaptive be- 
haviors. The more competent the individual, the 
greater the ability to respond positively to envi- 
ronmental press. A schematic diagram of this in- 
teraction is shown in figure 27. 

Figure 27.— Schematic Diagram of the Competence 
and Environmental Press Model: Behavioral ' 
Outcomes of Person-Envirohment Interaction 



7 discusses such activities as "basic physical activities" cA' 
•*hoiiM» inana^«Mnont activities." These terms are used intei*chaiy{e« 
ahly with those in this chapter, such as 'activities of daily living" 
(AOI.) or Mnstrumental activities of daily living " (lADL). 
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|Jut it is diflicult to determine when environ- 
mental press is strong enough to induce function- 
al de|fendence in the older person (i.e., when he 
^ or she moves from the margii;ial to the maladapt- 
ive behavior situation in fig. 27). ^ 

Although these interrelations are iStuation-spe- 
cific, they suggest broader applications for the 
older population as a whcile. In general, chr<^i- 
ically disabled persons are likely to.beCome in- 
creasihgly dependent as they age; this is a func- 
tion of lowered physiological resein^e and incrq^sed 
. prevalence of multiple disabilities (100). This like- 
lihood, combined with the knowledge that the so- 
pial supports an^ physical environment of the 
^elderly can be altered, indicates the peed for in- 
creased efforts to implement home-based support- 
ive strategies. 

Prevalence of disability 

Assessing or Treasuring the extent of functional 
disability among the noninstitutionalized elderly 
is imprecise, in part because of the nebulous and 
contextual distii^tion between disability and 
handicap. Two important benchmarks of the dif- 
ference between the institutionalized aind nonin- 
stitutionalized elderly are their relative rates and 
degrees of functional disabjJity and dependence 
on others for supportive care (99). As noted in 
chaptei' 7, institutionalized elders are highly likely, 
to suffer from at least one mental or physical im- 
pairment. An estimated 50 to 60 percent of elderly 
'persons in (nursing Ijomes have some degree of 
organic mental disordar^ primarily dementis^of 
the Alzheimer type. Anyiost 9 out of 10 institu- 
tionalized older persons have at least one chronic 
impairment. From the perspective discussed 
gbove, they are disabled persons .with inadequate 
environmental supports in the general commu- 
nity (high environmental press), which necessi- 
tates some type of institutional care. 

The characteristics of institutionalized older 
persons contrast with those of community -dwell- 
ing individuals in terms of person -environment 
congruence. Although 'the data are by no n^eans 
satisfactory; differences in impairment levels be- 
tween thefse two groups of elderly persons can 
be discerned. Two of the most common survey 
measures of disability are the "activities of daily 



.^surveys 
ADj^ scale 
help^ in 
dressin. 




iving'; (ADlJ and the ^tactivity limiflatiori" scales. 
The ADL measure aplpears in a nuhiber of func- 
tional assessment instruments used in.'bommunity 
studieS) clinigal^ev^Uuatipns, and ne^s assessment 
program /ievelopment. ^ he/ 
hether the individual needs 
six , basic activities: eating, 
erring> (to/from bed or chair), 
bathing^oileting^ and rhaintaining continence. 
The origmlll ADL scaTe (37)^ is. often used in con- 
junction with the Vneftsures of ''instrumental ADL" 
that indicate n^eed foi* assistance in preparing 
meals, doihg housework, ^oing shopping^^r han- 
dling money. . • / 

Hisk of nursing home admission is most highly 
associated with dependency in a number of ADL 
tasks. An analysis of merged data from the 1977 
National Nursing Home Survey (NNHS) and the 
1977 National Health Intei^iew Survey (NHIS) in- 
dicated (hat major predictors of nursing home 
residency included: 1) dependency in many ADLs 
(especially the basic ones of eating, toileting, 
bathing and/or dressing); 1) a diagnosed mental 
disorder; 3) poverty; and 4) lack of a spouse/ 
widowhood.** These conclusions can be compared 
with the findings of other studies that functional 
impairments increase dramatically with age, espe- 
cially among persons over age 85. (For detailed 
data, see ch. 7.) 



When this information is cbmbined with other 
data from surveys of older persons who are liv- 
ing in nursing homes, different characteristics 
emerge in terms of the degree, extent, and types 
of fur^tional impairments that exist among the 
youag old, old old, and very old subgroups in the 
older population. Table 30 summarizes one aspect 
of these differences. 

This information, adds another perspective to 
the demands that functional impairments make 
on elderly persons in the community. The re^- 
dential environment an(J the types of support that 
can, be provided to mitigate these impairments 
take on increasing importance as a persbn's age 



^*These merged data allowed comparison between a nationally 
representative sample of the community <lwelling elderly popula* 
tion and a sample of nursing home patients comprised largely oi 
those who were "residents'* for more than 3 months (i.e.; long- 
stayers). Most "admissions'^ to nursing homes are short-stayers whose 
chronic intpairmonts are different (47,99). 
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Table 30^— Persons^laodlng Help in Basic Activities 
of Daily Living and Persons in Nursing Homes, 
by Selected Ages: United States, 1977 
(percent distribution) 

Percent >Arith Percent In 
basic ADL ^ nursing Ratio of 
Age group dependency^ homes "B" to ''A'' 

65-74 \ T, 3.5% ' 1.4% ^0 

75^84 \ 11.3 6.4 .56 

86 4^ . ...y 35.1 2JB .61 

^Ttiosa figuros include />// parsons reside In either the pomniunity or in nurs^ 
ing homes and who are dependent in One oc more basic ADL tasks. 

SOURCE: Health Care Financing Admrhlstratlon. January 1981 (91). 



approaches 85. One inference from these data is 
that; all things being equal; the risk of institution- 
alization is not as great for those elderly who are 
impaired in instrumental ADL fe g., shopping or 
housework) as compared with basic ADL tasks. 
It is for impairments in instrumental ADL that 
families, comnlunity resources, social services, 
and various technologies are most likely to pro- 
vide assistance. 

This conclusion is corroborated by studies of 
"burnout" by family caregivers of functionally im- 
paired elderly. A "crisis threshold" appears to ex- 
ist, at which point the stress on family caregivers 
becomes too great and institutionalization of the 
disabled parent op spouse is highly likely (102). 
When incontinence or the inability to feed oneself 
beQOmes severe, or other basic physical or men- 
tal abilities are greatly diminished, the supports 
(informal, formal, or technological) may be insuf- 
fiqient to permit continued residence in the home. 

Other measures of functional disability also 
show greater prevalence among the elderly. Dp- 
gree of "limitation in activity," generally dijiagj^re- 
gated by "major" and "nonmajor" activities, is a 



comiiionly used measure. There are limitations 
to the inferences that can be made from these 
data, because of questions concerning how older 
I etired'p^^ons mafy interpret the word "major" 
* (paicj^work fs the most common referent for "ma- 
jor activity"). Although the incidence of major lim- 
itations arriong the retired elderly may be under- 
r)3ported, the NHIS data indicate a consistent 
.relationship between increasing age and the prev- 
alence of activity limitations and ADL dependency 
(table 31). 

In 1981, 47 percent of all noninstitutionalized 
persons over age 65 had some kind of limitation 
in their daily routine. Of these persons witli limita-^ 
tions, 86 percent were limited in a major activi- 
ty, i.e., paid woi W or housekeeping (93). Thus, 4 
of every 10 elderly people have some degree of 
major restriction in their environment, and this 
ratio increases dramatically for the very old (63 
percent; table 31). The clironic conditions prirhar- 
ily responsible for these activity limitations are 
arthritis/rheumatism, heart conditions, visual im- 
pairments, and'hypertension; these are followed 
in prevalence by diabetes and hip or leg im- 
pairments. 

The ability to cppe with such restrictions often 
depends on one or more of the following: 1) the 
availability of persoris who can provide assistance, 
2) technologies and devices that assist the indi- 
vidual to perform tasks, and 3) environmental de- 
, sign that reduces the impacts of these restrictions. 
According to 1979 data, the need by oldfer per- 
sons for assistance in "any one" of seven basic 
ADLs (i.e., an unduplicated count) increases dra- 
matically with age. For all older persons in the 
community, 9 percent need some type of assist- 
ance to perform any one of the basic activities. 
Wifliin the older.population the propoilion grows 
dramatically from 5 percent of thosp 65 to 74 to 



T^ble 31.— Noninstitutionalized Persons With' Activity Limitation One to Chronic 
Conditions, and Persons Dependent In Selected Basic Acflvitles 
of Daily Living (ADLs), by Age: United States, 1977 (percent) 

; Ail ages 45-64^ 65-74 75-84 ' 85+' 

With activity limitation 13.5% 23.0% 38.6% 48.4% 63.2% 

Dependent In at least one ADL* 0.7 0./ 2.2 5.8 15.0 

Depervj^nt In four ADLs . : , . ^ , .'. . 0.1 0.1 0.4 0.6 3.7 

^The activities of dalty llvlftg (AOL) In these data Include bathing, dressing, eating, and toileting. 
SOURCE: Health Care Financing Administration, January 1981 (91). 



35 percent for persoV^s over 85*^ (94). Slightly 
highei- f)ropoi'tions ^ire found for persons necking 
assistance in instrumental; dr home management; 
activities <10.5 percent of all older persons in the 
community; ranging fi om 6 percent of the 65 to 
74 group to 40 percent of those over 85). 

Therefore, based on ah estimated elderly non- 
institutionalized population oi' ze'million persons 
in 1983 and the NCHS 1979 survey data noted 
above, more than 2.3 million older Americans liv-- 
ing in the community need assistance in perform- 
ing a basic ADL such as bathing; dressing, or walk,- 
ing. More than 2.7 million need assistance with 
instrumental activities such as shopping, house- 
hold choi eS; etc. Although the data do not account 
for the relationship between the two groups of 
tasks, most persons needing assistance with basic 
activities are probably included in the number re- 
quiring home management help. As discussed 
lat^r in this chapter, such assistance can be from 
persons who provide informal supports, formal 
services^chnologies in the home and commu- 
nity, or/some comI;)inati6n of these. 

The restrictions faced by most older persons 
(krnot, in general, confine them to their homes. 
Problems with mobility and the need for assist- 
ance increase both by age and by distance from 
the home. In 1977, just over 8 percent of all older 
persons in the community needed .help in getting 
around outside their neighborhooc|j[.fVV^thin their 
neighborhoods; 6 percent reqiiiredlbl^llity assist- 
ance and less than 3 percent need^^i tielp getting 
around within the dwelling unit. Table 32 indi- 
cates the positive relationship of d^tqnce from 
home and intcreasing ag^vith need for mobility 
assistance among th6 elflUly. 

1 wo other mobility limitations should be con- 
sidered regarding older pfersons living at home. 
Although table 32 shows that their prevalence in- 
creases outside the home, mobility restrictions in 
using stairs around or within the home are espe- 
cially problematjpal for the elderly. Thev aye a 
major conti ibutor to falls among the eldeny, whb 
are liighly vulnei able to them; the elderly account 



•''I'hese n^^ures iiicroi^jje for rates based on assistance needed in 
"one or more" ADL.S (i.e,> a duplicated count)/teer 100 age 65 to 
7A, 16 per 100 age 75 to 84, and 44 per 100 ageM^nd over. These 
rates cannot' t)e t^HiJ^lated into undiiplicated population figures. 




Table 32^— Mobility UqMtatipns Duo to Chronic 

Conditions Among Nonlnstltutlonallzed 
Persons, by Age: United States, 1977 (percent) < 



Mobility limitation 


65 + 


65-74 


75-84 


85 + 


Outside the neighborhood. 


. 8.4 


^.6 


12.0 . 


30.6 


Wllhin the neighborhood , . 


. 6,0 


3.1 


8.3 


24.4 


Within the house 


. 2.6 


1.4 


3.5 


l6.8 



SOURCE; NCHS. unpublished data. 1983 



.for ijiore than two-lhii ds of all deaths fuoni falls 
in the United States. Special tabulations from the 
1978 AHS indicate that almost 10 percent of those 
older persons sampled had specific mobility lim- 
itations in "going up or down stairs/' compared 
with only 4 percent who had problems "getting 
around inside the dwelling" (54), The same AHS 
^ tabulations showed that 3 percent of the elderly 
were limited in their ability to "use equipment in 
tliQ dwelling" (e g., kitchen, bathroom, etc^). Over- 
all, 13 percent of th6 AHS respondent sample had 
at least one limitation in "personal mobility" (54). 

These data from various sources lead to the fdl- 
lowing generalizations about the functional abil^ 
•4ties of older noninstitutionalized persons and tlie 
implications regarding their living environmeflfs: 

• Available indices of functional iiilpairnj^ent 
dicate that dependence in basic ADLs (espe- 
cially eating and toileting) is much greater for 
institutionalized older persons, as is mental • 
confusion. Such dejSendency increases great- 
ly f6r persons over 85. 

• Risk of institutionalization is related to per- 
son-environment congnience; the older the 
person is, the more likely that this congru- 

j ence will not exist for the community-dwell- 
ing elderly (in independent households). This 
risk is exacerbated for those who are poor - 
and who live alone. 

• Dependence in instrumental ADLs, such as 
shopping and housekeepings is more likely 
to be mitigated by different types of support, 
such as those from family and friends^ for- 
mal services, and assistive devices. 

• Past survey data suggest "that among the 26 
million older persons living in the commu- 

/ nity in 1983: 

—2,3 million needed some type of assistance 
in performing one or more basic ADLs (per- 
. sonal care); 
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—2,7 miUion needed some type of dssistance 
in performing instrumental (home manage- 
ment) activities; / ^ 

—persons dependent in basic Aul^s are high- 
ly likely to aho be dependent in instrumen- 
tal ^ADLs, but not necessarily vice-versa; 

— 10.5 million had some type of limitation in 
a major activity, andjni additional 1.7 niil- 
lion were limited in a>minor activity; 

—mobility lim\taUons are less prevalent than 
Qther types of functional impairments, ex- 
cept for using stairs (aflects 2.6 million) and 
traveling outside one's neighborhood (af- 
fects 2.1 yiilliG^n); and 

—approximately 780;000bad a notable limi- 
tation in using household appliances and 
equipment. 

• Except for the mcc^sure of general activity 
limitation, the prevalence of functional im- 
pairments (basic and instrumental ADLS; mo- 
bility, etc.) is highly correlated with increas- 
ing age. In general, prevalence of such 
impairpients: 

—doubles from age 65-74 to 75-84; and 
—triples from age 75-84 to 85 and ox'^r. 

• rhejlfr rates of m^jor functional impairment 
by age ar^? IVz to 2 times higher for black 
older men tfHd women. 

The various problems with everyday tasks*thAt 
thf\ elderly face can have a profound influence 
on their vSease of worth and well-being, and their 
abilitj^ to maintain an independent lifestyle^The 
prevalence data presented above are based op 
measures that include only those older persons 
who need assistance, experience limitations in cer- 
taii'J activities, and have problems with mobility. 
It is not possibfe, given existing data and re- 
vsources; to estimate the additional number of 
older persons who may have marginal levels of 
functional impaiiwent or.\vho do not readily ad- 
mit such problems, inq^acitieS; or needs. 

The aforeme^ition^d prevalence data are likely 
to reflect the minim^^ degree of functional im- 
pairment among older persons who are not in- 
stitutionalized. The importance of proftioting 
housing environments that curieliorate these prob- 
lems iS; therefore, that much greater. But these 



supportive Environments re(iij>^^ very'different 
tevels of commitment and a^ssrstance from both 
formal and informal sour<:es, as well as physical 
characteristics that can promote pervSon-environ- 
ment congruence. , 

As noted earlier in this chapter, most informal 
supports for noninstitutionalized elders come 
from available family members; especially spouses 
and daughters (31,64). It is also clear that such 
support. is Tfar more readily available for instru- 
mental tasks thgn fgr personal care requirements, 
sincethe formed can often be provided by friends 
and neighbors as well as family member^ (1,85). 
Most of the research consistently finds that ap- 
proximately four-fifths of all supportive care is 
provided by these informal caregivers and the re- 
mainder by formal service agencies (64; aKso> see 
ch. 7). ^ 

Some research also indicates that a hierarchy 
exists in the compositipn of the informal support 
network. When available, spouses are the pri- 
mary and usually the sole providers of assistance/ 
followed by a daughter or other close family 
member. Friends and neighbors tend to be pri- 
mary caregivers only when family support is un- 
available, and if the recipient is a long-time 
neighborhood resident (69). Finally, for the great 
majority of community-dwelling elderly who do 
not Ijave major functional impairments in per- 
sonal care activities, little or no help is provided. 
Wheri help is needed, it is most likely to be for 
light housework; heavy chores, and shoppir)^ (4). 

It remains unclear to what extent the applica- 
tion of technology to the physical housing envi- 
ronment and technological applications within the 
house mitigate the need for supportive assistance. 
As the remainder of this chapter indicates, the 
existing type, design, and nature of housing oc- 
cupied by most older persons does not provide 
the kind of supportive erjvironment that many 
older persons need in ordej' to carry on daily 
activities with a minimum of dependence on care- 
givers. In general, Federal housing policies and 
programs have not been developed to encourage, 
much less provide^ such suppoptive environments 
for older persons. * 
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Evolution Qf FederaJ housirpg policy for the elderly 



1 l]e role of the Fedei^l Government ih assisting, 
old A' Americans with th^ir housing requirejnents 
has its roots in the evolution of Federal involve- 
ment ill housing policy for all age groups. As i\i 
many otJier areas of public conqern and govern- 
ment assistance, housing policies specifically for 
the elderly are a relatively recent development 
in the history of U .S. hoCising assistance programs. 

General bousing policy and 
PederaL programs 

rhe involvement of the Federal Government in 
^rtusing ranges from direct provision of dwelling 
units for specified populations to indirect incen- 
tives and benefits provided through the Internal 
Revenue Code (e.g., Federal income tax deduction 
for mortgage interest paid by homeowners and 
tax incentives for housing developers). Tliis chap-o 
ter briefly reviews only the most relevant com- 
ponents of Tederal housing policies atid programs 
involving the elderly. 

TRe Federal Government first became involved 
in housing during World War 1, when 5,000 units 
were constructed primarily to provide housing 
for defense workers. The project was costly and 
inefficient, and ended with the Armistice. Dur- 
ing the post -Depression period, Federal involve- 
ment in housing was resurrected. As part of the 
National Industrial Recovery Act, the Federal Gov- 
ernment subsidized the construction of low -rent 
housing to assist the unemployedT, the poor, and 
the housing industry itself (24). 

The genesis of public housing was the Housing 
Act of 1937 that, as noted at the beginning of this 
chapter, established the general goal of Federal 
involyement to assifil local units of government 
in providing 'safe and decent" housing for low- 
income families. /rhe Federal Government was no ^ 
longer involved in direct management and con^ 
struction of public housing units. Moreover, the 
Act of 1937 primarily sefVed the "submerged mid- 
dle class*' (12) by providing temporary housing 
during^ the- economic recovery. Inuring the period 
following World War II, public housing increas- 
ingly became the domain of the long-term poori 



as Uie'new tnid0t(9 class benefited from FHA mort- 
gage insurance .progiams and the GI Bill. 

The changed nature of Federal public hpusing 
goals was reflected in the National Housing Act 
of 1949, which developed thtf first major state- 
ment for a national housing pojicy oriented 
* toward urban renewal, slum clearance, assistance 
*to the poor, and subsidies to the housing construc- 
tion industry. Indeed, the construction of public 
housing was designed to" be efficient, high-density, 
standardized; and adequate for an average family 
with children, No distinctions were made for 
other possible glx)ups of tenants or types of units. 
Not untiUhe mid-1950s was Federal legislation 
for assisted housing specifically targeted toward 
the elderly. 

Federal liousing programs for 
older Americans 

. During the 1950s, Federal legislation be^an to 
reflect attention to the growth of the older pop- 
ulation and some of the special problems faced 
by older Americans. One arena for this awareness 
was public housing. The Housing Act of 1956 was 
the first to make explicit reference to theehj^ly 
as a special subgroup. The Act included fourrae- 
vant provisions that: , . . 

• expanded the definition of "family" to include 
single persons^ over 65 in the eligibility 
criteria; 

- • allowed local public bout ing aputhorities to fa- 
vo^ elderly persons ("families") in temM^ se- 
lection; 

• allowed certain private institutions to assist 
with mortgage paymenj© for persons ovef 60 
who had low-incomes;" and 

• eased FHA mortgage insurance qualification 
criteria for those over 60, recognizing them 
as a special group* 

This expansion of public housing legislation for 
older persons cojncided with growing national 



»^rhi8 provision of tlio 195G Mousing Act was the first step towaitl 
future legislation tliat encouraged private uponsoi^htp an angemonts 
for developiT}eif|g3f low- and inoderate«inconie housing for the 
elderly. 
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awarcMioss of and respwiivso to the eideM^ly as a spe- 
cial group in need. Passage of the Medicare pro- 
gram ill 1965, after inore than a dacade of eHort" 
was one example of such attention to oldei' Amer- 
icans (:iO;56).. During thivS period, howeveT, the 
elderly theinselv(\s wore not a homogeneous jwlit- 
4cal force with a stron^45*'^'^*JR^o'^SGiousneps (3). 
Yet they^were often generally characterized as 
tde "deserving j^oor" and; in a sense, ^used as a 
m()ral force foi' enacting social programs that 
might not otherwise h>lve^been politically feasi- 
ble if proposed for the population as a whole.. 

Mousing legislation for the elderly may have 
beeiiespeeially favorable in tliis regard, since pub- 

. lie housing projects for the nonelderly werC often 
viewed as undesirable or threatening to the neigh- 
borhoods adjoining them. During the 1960s, HlII) 
attempted to institutiomalize the decentralizc^tion 

' of public housing by applying funding pressure 
on suburban governments to accept low-income 
projects. Similar to the introduction of Medicare 
as a political compromise for a universal national 
health insurance program (30), public housing ex- 
clusively /oi' the elderly ''appears to have been 
a convenient compromise for many Icongressional] 
committees" (5v5). 



more 
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Loc^l publte housing authorities we 
*!ikely to propose and win communi'by 
^fpr projects oriented toward the elderly 
ly in neighborhoods tliat requij^d chan^ in zon- 
ing or<iinances. Cost considerations for both pub; 
tfe housing authorities and private sponsors also 
made elderly housing projects attractive because 
tfiey were exempt from the density and net area 
coverage limits' of nonelderly housing. For man/ 
communities, low-.and moderate-income housing 
. for the elderly was an acceptable and even wel- 
come alternative to other types of public hous- 
. ing (42), 

The following synopsis indicates the extent of 
Federal involvement in housing programs that 
benefit the elderly. Because communities have 
generally favoi^ HUD -subsidized housing for the 
elderly over other types of public housing, most 
new construction of subsidized housing in the last 
decade has been for projects intended solely ^or 
eldei^y occupants. But the two HUD programs 
specifically for the elderly (Section 202 and Sec- 



tion 23 Dlwve, overall, providetfa relatively small 
number of. dwelling units. Tabh^ 33 summarizes 
the various housing programs and their impact 
ou older persons, 'rhqre are no Farmers Home 
Administi ation (FmHA) assistance piogranjs solely 
targeted for older persons, except for oiie part 
of the Section 504 program (as desci itxu^ beloW). ^ 

It is important to note that Federal housing leg- 
islation has a very complex history. Most of the * 
progranivS have been revised, changed, canceled, 
resurrected, or altered from their original legis- 
lation by congressional, regulatory, or executive 
actioii. 'rhe brief review presented here oiily high- , ^ 
lights their chai acteristics. 

DEPARTMENT OF HOUSING AND 
; UHBAN DEVELOPMENT PROGRAMS 

Low-Rent Public Housing.— As noted earli- 
er, public housing began with the Housing A^t^-^ 
of 1937, and is the oldest housing program of th/( 
Federal Government. It has provided the great- 
est number .of units for the elderly, who- currently 
occupy about 45 percent of all low -rent public 
housing ^nits . Local housing authorities, assisted - 
by HUD funding, create and manage this hous-^ 
r ing for families and older persons whq meet local 
income eligibility standai^s. Tenants' rents can- 
not' exceed 30 percent of their adjusted incomes 

(33). & : ' " ^ 



This prog! am is still active, but has recently ex- 
perienced difficulty in finding acceptable sites for. 
new unife^d in subsidizing the operating costs 
of existing M^s (44,81). It provided over SOOjpiGK) 
low-rent unBls for the elderly in 1982. ^ 

Section 8 Rental Subsidies.— Another majo^; 
form of Federal housing subsidy is the .Section 8 
program Ci eated by the Housing and Community 
Developmerjit Act of 1974? It guarantees payment - 
of a per-unit subsidy to owners of rental proper- 
ty occupied' by qualified tenan#(i.e., those with 
incomes' below 80 percent of the median in the 
metropolitan area). The subsidy paysahe (J^ffer- 
ence between 30 percent of the tenant's income, 
and the HUD^stablished ''fair market rent," The 



^^"AdjusttKi income" is based on^^varlety of factors such as b'izg 
and type of household, age of the headof-hoiisehold, number of 
de|>endents, cash benefits, and other factors. 
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Table 33.^Summ«ry qf Housing Units for ths Elctoriy Cumntly Subsidized by 
Selected Federal Housing Programs: United States, 1981-82 

Eatimarf^ct nurnt>er ~ 

* Of occupied • Of units occupied Elderly units as 

"' units by th e elderly percent of total 

NVD pfogrtimM: ' 7 
Rubllc housing . . ,^ 

\ Section 8 
Section 202 . . 

Section 236 

Section 231 

Section 221(dM3): 

Rent supplement 

BMIR 

Section 232 

Total 

^mHA progmms: ^ 

Section 602 a 

. / Section 504: 

Loans 

Grants ^. .! . 

Section 615 If:...., 

Total 

•Figures for HUP prcorams r«pr«t«nt units c , 
are not oumulatlva flguc^pvr the history of eAOh HUD program. 
^Figures do not Include sKlon 202 houaeholda receiving Section 8 subsidies. 
^The "units" for this proQjram are nursing home t>«ds. ^ 
^Figures for FmHA prograrfh* are cumulative as of Septemtwr 1jJ61. 

SOURCE: Adapted from'Congitesslonal Researct) Service, 1962 (79); and Cohen 1983 (16). 
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46.1 


1,119,091 


Ce.363'; 
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61,296 


NA 
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39.269 


100.0 
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39,475 


34.0 


1,325,758 


NA 
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ownerHcleveloper may be either a profit-making 
or nonprofU sponsor. Where Section 8 subsidies 
ai^e provided for elderly housing, the units are 
generally developed through the Section 202 pro- 
gram. Thfese rental units may be newly constructed, 
existing, ^ substantially rehabilitated. . 

The Section 8 rental subsidy program remains 
active, A^^ith more than 50 percelhit of the benefi- 
ciaries (over 630,000) being ^.elderly households. 
Currently, there are problems with cost inflation 
of j;ental subsidies for new construction units 
' (versus those for existing unfflrt and undesirable 
long-term cooimitments of Federal subsidy fund- 
ing. These problems are being considered in pro- 
posed legistative amendments. • ^ 

Section 202 (and Section 2d«) Elderly Rent- 
al Housing Mortgage and Rent Subsidies*— 

The Section 202 pro^m was first authorized by 
the Housing Act of li959; phased out in 1969, and 
renewed by the Housing an$l Community Devel- 
opment Act of 1974. The original program pro- 
vided 50-year direct Federal loans at 3 percent 
interest to nonprofit sponsors of multi-unit hous- 



ing built specifically for low- and moderate-in- 
come elderly (age 62 and over) and handicapped 
persons. Over 45,000 units were developed before 
the program was temporarily replaced by Section 
236 under the Housing Act of 1968. 

The latter program (Section 236) requirecf mort- 
gages at market rates, with no occupancy restric- 
tions as to type of household. Federal interest 
i;eimbupsement to the developer reduced the real 
interest rate; the amount of the subsidy was based 
on the number of low4nCome tenants served. Sec- 
tion 8 replaced-Section 236 in 1974, although a 
few new starts have occurred since then from 
commitments rrtade prior to that time. Because 
Section 236 only subsidizes mortgages, rapidly in- 
creasing operating costs and relatively small in- 
creases in rental Income have troubled these proj- 
ects. Currently, about 72,000 units under Section 
236 assistance (19 percent of the total) are occu- 
pied by elderly households. 

The reauthorization of Section 202 in .1974 
changed the financing period to 40 years, with 
interest rates that approximate the market rate. 
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Sul)so(jueMit amcMidmcnls limit tho inlerest j^ato 
to 9.25 pCrc^^ot for nonprofit sponsors of those 
projects The 1974 reauthorization was importiuit 
l)ecause it: 

♦ promoted greater heterogeneity of tenants 
by encouraging a mix of low- and moderate ' 
income households; 

♦ encouraged a more equitable distribution by 
increasing the number of upits constructed 
in nonnietropolitan ai eas or away from cen- 
tr<il city coi e neighborhoods; 

♦ coordinated with the Section 8 rent?il subsi- 
dies to promote affordable housing for low- 
income elderly households; 
calh?d attention to the special design features 
that are important in units for the elderly; 
anc^ ' 
broadened the definition of "fiimily," specif- 

, ically foi^ the elderly, to include two or more 
older persons living together (who need not 
be related) or one older person plus an "es- 
sential |)erson" who provides assistance. 

rhese changes and new emphases made the 
combined Section 202/Section 8 program \no\ e 
attractive to State and local public housing author- 
ities, as well as to nonprofit sponsors (44). One 
remaining shortcoming in the program is Uje con- 
tinued under-representatic^ of small communi- 
ties in nonmetropolitan areas in developfront of 
Section 202 or other HUD-subsidized housing. 
FmHA housing programs have not filled this void, 
in part because the sponsor qualification criteria 
of both HUD and FmHA" limit the likelihood that 
small town and rural nonprofit entities can be 
eligible sponsors for such projects (29). 

In mid-1982 the Section 202 program was pro- 
viding almost 59,000 units for the eldprly and 
handicapped.'* Recently, the program has become 
more respongivein providing the supportive ei%vi- . 
ronments needefl 5y many older perspns, includ- 
ing cooperative demonstration programs that in- 
corporate congregate social services into the 
housing. However, recent legislative proposals 

'Thn rrileria tend to favor nipojocts with 50 or more units, sup* 
portiv(» s(»rvi(:es. secure flnai^n^, and prior exjjerlence with 8ueh 
housing development— all of which ^re less likely for nonmetropoli- 
tan area sponsors. 

»'rhese figures are for "currently" lnsure<l or subsidized units. 
They aw. not "cumulative" numlxMS since the program was Initiated. 



(e.g. /the Housing and Urb*fn-Rural Recovery Act 
of 1983) have been designed to phase out Section 
202 over (he next few years, with restructuring 
of financing and other^program changes antici- 
pated for 1985. Nonprofit sponsprship, flexibility 
in unit -cost limitations to account for design fea- 
tures that accommodate the elderly and handi- 
capped, an^ increased attention to shared hous- , 
ing are features of these legislative changes (81), - 

Section 231 Rental Housing Mortgage In- 
surance.— The' Housing Act of 1959 also author- 
ized the Section 231 mortgage insurance program. 
Federal insurance was pi^ovided for market -rate 
loans obtained by either nonprofit or pi ofit -mak- 
ing sponsors of j ental housing '(new construction 
or substantial rehabilitation),for people in middle- 
and higher-income ranges; least 30 pereent had 
to be occupied by the elderly or handicapped. 
These units tended to be "upscale" in design and 
quality. Special sewices and facilities for the 
elderly were encouraged. ^ 

A number of these projects were developed as 
"retirement centers", or "life care communities" 
that provided many suppoitive services, including 
medical and nursirtg care when necessary. These 
projects usually requii ed large "entrance fees" for 
those advantages, reinforcing the selective bias 
toward ,the more wealthy. The entrance Fee 
charge was prohibited in 1963 as a sign of t'ed- 
eral commitment to those most in need ot^ssist- 
ance. The progrcim has suffered a ver^.high fail- 
ure rate througjh default or foreclosures. 
Although still "active," Section 231 is not em- 
phasized as an important component of Federal 
housing policy. In;hiid-1982 there were over 
44,000 units occupied by the elderly; 9 out of 10 
are in urban areas.; 

Section 22 l(d)(3)\ Below Market Interest 
Rate Subsidies and Rent Supplements.— The 

Section 221(d)(3) program was created by the 
Housing Act of 1934 and was the precursor of 7.. 
the Section 236 program. It has had mininxal im- 
pact in providing housing assistance to the elderly. 
The program initially provided mortgage insur- 
ance for multi-family rental housing for low- and 
moderate-incdhie tenants, but in 1961 it added 
interest rate subsidies for developers. T|ie suBJh- 
dies created a "Below Market Interest Rate" (BMIR) . 
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by paying the difference between 3 percent and 
the markfet interest rate financing obtained by the 
^ housing sponsor. No income limits were used to 
restrict occupancy, but not until 1964 di^^Ule pro- 
gram'permit elderly persons living alone uJ be eli- 
gible tenants. Also, rent supplements wei e made 
available to low-income households. 

The program has been phased out since enact- 
ment of SeH^tion 236 and, subsequently, the Sec- 
tion 8 rental subsidy program. Currently, a few 
hundred elderly units are assisted under the BMIR 
program, and 6,000 units receiving i ent supple- 
ments lire occupied by the elderly (8 percent of 
the total). 

Section Z32 Nursing Home Mortgage In- 
surance.— The Section 232 program subsidizes 
the construction of nursing h^me and interme- 
diate care facilities by providiiig mortgage insur- 
ance for their. construction or renovation. Facil- 
ities mlfst be built for at least 20 patients who 
require skilled nursing or intermecjiate care. Eligi- 
ble sponsors are pr^^it -making or nonprofit corpor- 
tions that meet all State licensing and regulatory re- 
quirerfients for nurSjiig home development. By 
1981 the Section 232 program had f^rovided mort- 
gage insurance for more than 1,300 facilities that 
contained ov.er 147,000 beds for elderly patients. 

FARMKHS HOME ADMINISTRATION PROGRAMS 

In contrast to most HUD programs, which tend 
to favor metropolitan areas and medium-sized cit- 
ies, programs of the FmHA are limited to com- 
munities of no more than 20,000 persons that ore 
located within noniiietropolitan counties and com- 
munities of less than 10,000 persons within met- 
ropolitan counties. \ 

Section 502 Rural Low-Interest Homeown- 
ership Loans.— The Section 502 program pro- 
vides direct low -interest federalloans to low- and 
moderate-income families for the consjtruction, 
purchase' or rehabilitation of housing. The hous- 
ing must conform to FmHA standards^ and the 
lo^. recipients must be unable to obtain financ- 
ing ft affordable rates in their area. For veVy low- 
inooitie households^ an "interest credit" subsidy 
can be obtained that reduces the interest on the 
loan to as low as 1 percent, but )the recipient must 
clearly be able to afford the property's mortgage, 



taxes, maintenance, and other payments to b(^ t^li 
gible for this special subsidy. 

Since its inception t?\ 1965, the Section 502 pro- 
gram has provided oVer 1.3 million loans. It cur- 
rently assists over 1.1 million households,, only 
2.4 pel cent of which are elderly. Given the higher 
prevalence of physical deficiencies in elderly oc- 
cupied housing in rural areas (29), it is unclear 
why greatai^ numbers have not been recipients 
of the rehabilitation loans. One suggested explana- 
tion is that the* incomes of most fural elderly 
households are too low to qualify fqr these loans, 
even the lowest cost oh^jj with the interest credit 
advantage. 

Section 504 Rural Home Repair Loans.— 

This program was developed to help very low- 
income households who cannot qualify uilder Sec- 
tion 502. Section 504 provides home repair loans 
at 1 percent interest and a payback period of up 
to 20 years. Ipe maximqm loan amount is $5,000 
and must be used for repairs that improve the 
safety and sanitation of the dwelling. Allowable 
repairs include those for the foundation, roof, 
heating, water, and septic systems. Another com- 
mon use of the loans is to repair or add kitchen 
or toilet facilities. ^ 

Direct grants for similar repair needs pan be 
specifically provided to persons aged 62 and over 
whose incomfes are so low that they cannot repay 
the costs of the repairs. Although the FmHA does 
not maintain age-specific data across its programs. 
Section 504 grants for elderly rural homeowners 
(80 percent of all rural elderly own their own 
homes) totaling $24 million were obligated iri^l981 
(8lV Also, it has been estimated that 60 percent 
of the FmHA home repair loans are made to elder- 
ly rural homeowners (78). 

Section 515 Rural Rental Housing Loans. 

— Although origin^y legislated to serve the 
elderly exclusively, since ,1966 the Section 515 
program has included families of /fill ages. It pro- 
vides direct loans for the construction, purchase, 
or extensive rehabilitation of multi-unit rural 
rental housing for low - or moderate-income fam- 
t ilies, including the elderly and the handicapped. 
Sponsors can include Individuals, public agencies, 
profit-making corporations, and nonprofit organ- 
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izations. Inlei esl rales vary depending on type 
of s|X)nsor and propoi Uon of units devoted to lowr 
inrome tenants (nonpi ofit sponsoi\s can recei\^e 
loans at rates as low as 1 pei cent). Moreover; a 
cei'tain number of units in the project can^quali- 
fy for I ental assistance supplements [rom either 
the HUD Section 8 pix)gi ani oi* a similar one through 
the ImllA. 

The FinHA estimates that appi oximately 34 per- 
cent of all Section Sl.'i assisted ,units are occupied 
by iplderly households (16); about one-half of those 
units receive rental supplement assistance. 

OTIIKR HUD HOUSING ASSISTANCE PROGRAMS 

Section 312 Housing Rehabilitation 
Loans.— Authorized by the Housing Act of 1964, 
the Section 312 program provides direct Federal 
loans to pmperty owners for housing rehabilita- 
tion that will bring the dwelling intt) cotnpliance 
with ai ea building codes. Thus, the l ehabilitation 
work is often extensive in nature (Ih 1977 the 
average loan was over $7,500). The^loans carry 
a 3 pel cent intei est i\1te and a maximum payback 
period of 20 years. Applicants must be unable to 
obtain private financing on comparable terms in 
theii' local area. Pi ioi ity is giveji to applicants with 
low or mmlerate income. However, the program 
is available only to homeowners in areas where 
other Federal programs such as urban renewal 
oi^ Community Development Block Grants (CDBG) 
are under way. Because of these requirements, 
the program lends to be availably only in certain 
areas of largei' cities. Delays in the approval proc- 
ess, contractor payments, and other administra- 
tive problems have plagued the program (44). 

Another problem, similar to that with the Sec- 
tion 502 program, is the bias against low-income 
eldeily applicants who may be considered high 
risks for paying i)ack the loan. This concern for 
a client's ability to repay the loan has grown be- 
cause the progi am's most recent reauthoi izations 
by Congi esS require that all new loans be funded 
^Jbf^m repayments and recoveries from existing 
loans. Pi ecise data on the proportion of older per- 
^'sons receiving fHese loans are not available. Se- 
lected studies indicate that consistently less than 
one-sixth. of all loans are given to the elderly, a 



figure that is notably below their^propoi tion of 
all homeownei s. A sampling of progi <mi reports 
in 1975-76 showed that less than 20 pei cent of 
the loans were made \o eilhei^ the eldfirly or the 
handicapped (70). In 1977, about IG^pei cent of 
the loans went to homeowners aged 65 and over 
(44). Figui es for more i ecent years suggest even 
lower proportions of loans went to elderly house- 
holds. In 1980 and 1981, about 16 percent of the 
loans were made to homeowners ageil 62 and 
over (86). 

Community Development Block Grants 
(CDBG).— The CDKi program pi ovides consider 
able resources to communities for various devel-. 
, opment efforts aimed at improving housing and 
neighborhoods in ui ban ai eas. Authorized by the 
Housing and Community Development Act of 
1974; the program award? HUD block grants 
through State allocation procedures to the gov- 
ernments of selected rrtajor cities and ui ban coun- 
ties. Two-thirds of CDBG funds are targeted foi' 
these "entitlement'' cities in metropolitan coun- 
ties; less than one-third of the funds are ear- 
marked for cities with less than 50,000 popula- 
tion. As with other HUD progi ams, exact data are 
unavailable on the propK^rtion of CDBG funds that 
benefit the elderly. Some project funds have 
helped to build or renovate senior centers fless 
than 1 percent of all CDBG furtds in 1981), and 
considerably more funding has been used to 
create centers for the handicapped, to renovate 
public housing; remove architectural barriers, 
and undertake otlier activities that indirectly ben- 
efit oldpr persons (86). 

Housing rehabilitation efforts comprise a ma-- 
jor portion of CDBG fundi\jg; 38 percent of the. 
total in 1981. One study of project reports indi- 
cated that up to one-third of all rehabilitation 
grants wei e made to elderly households (70). 
Along with other possible sources of assistance 
for housing rehabilitation, such as Section 312 and 
Section 502, the CDBG program can provide con^ 
siderable resources for older homeowners who 
meet program eligibility criteria. Questions re- 
main, however, about the accessibility of these 
rehabilitation programs to older homeowners 
who are ^marginally poor or who are in commu- 
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nities that may not be targeted rfnder CDBG en- 
titlajnents or FmHA criteria. 

Impact of Federal hoi^sing 
programs on the elderly 

The evolution of Federal housing legislatioh 
since the Housing Act of 1937 indicates the pub- 
lic cotnmitment to provide adequate housing for ' 
those least able to afford it. The concept of Fed- 
eral housing assistance has expanded, from the 
first programs that directly provided public hous- 
ing to the current broad array of programs that 
provide Indirect assistance to different population 
" subgroups in many types of housing. The pro- 
grams reviewed above exemplify this variety of 
assistance and indicate the efforts that havet)een 
made to recognize and serve the special housing 
needs of older Americans. 

The following generaUzations can be made con- 
cerning the approach and responsiveness of these 
programs to heilping older persons nieet their 
housing needs: 

• Most Federal housing programs subsidize the 
construction or substantial rehabilitation of 

• multi unit wntal tiousing for income-eligible 
farr^ilies through interest rate subsidies, ren- 
tal cost reimbursement, and mortgage insur- 
ance for housing spoi^sors (not for housing 
consumers), 

• Efforts to respond to the l^ousing needs of 
older AitieridShs have involved both con- 
struction and rehabilitation approaches, but 

^ their impact has been disappointing in com* 
pdrison to the demand for sijch assistance. 
For example, the Section 202 And public hous- 
ing programs have never met suggested an- 
nual production goals (e.g., the 1971 White 
house Conference on A(ging B/kt a target of 
120,000 new units of elderly housing per 
year). Annual production has never coitf& 
close to that rate, as seen ia table 33. 

• Relative to the long history of Federal hous-^ 
ing policy, only recently has greater atten- 
tion been given to preserving the housing 
stock through rehabilitation loan programs 
for owners of jiingle-family housing as well 
as multi-unit dwellings. 



• Federal housing program changes during the 
19608 promoted thb inclusion of elde^py per- 
sons, both single and married. Yet restrictive 
eligibility criteria continued to disproportion- 
ately excludd certain subgroups of the elder- 
ly, particularly those who were unrelated but* 

* sharing a dwelling unit and those who were 
located outside of central city and metropoli- 
tan areas. 

• Until recently. Federal housing programs 
paid little attention to special design and serv- 
ice needs of older persons. In some instances, 
the^ design of federally subsidized housing, 
particularly high-rise public housing, in- 
creased^ the likelihood that older persons " 
would become isolated, injure themselves, or 
be victims of crime (53), 

• These tenant eligibility and architectural de-, 
sign problems were either lessened or elim- 
inated in the Section 202 reauthorizatidn in 
1974 and subsequent amen^ents. However, 
the npmber of subsidized units that are avail- 
ably to the elderly remains woefully inade- 
quate, and prospects for^the fiHUre do not 
indicate a hiajor increase in production, In 
most communities, waiting j^sts of prospec- 
tive elderly tenants generally range from IV2 
to 3 times the number of units that are avaU- 
eble and often require a 5- to 10-year delay, 

• Insufficient attention has been paid to the 
aging of the pepple who comprised the first 
cohorts of tenants in public housing and Sec- 

' tion 202 projects. As the survivore among 
these early tenant cohorts become increas- 
ingly dependent for assistance in daily activ- 
ities, their existing housing environments 
may be unable to provide the types of sup- 

. port required for independent living. 
Problems in the lack of supportive environ- 
ments for the very old go well beyond fed- 
erally assisted housing projects, "they involve 
the even greater numbers of jmpafcred dr 
marginally independent elderly who are in 
unassisted independent housing in the com- 
munity. ' ' ' 

Because many of these housing problepis for 
the elderly are generic, increased attention is be- 
ing paid to policies that can encourage supportive 
environments ^r |ill bldef persons, whether in 
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federally assisted or thdependent housing. The 
following sections discuss the variety of elderly 
housing options that exist in the community and 



The macro-environment of 

Although the various Federal housing progi anis 
provide subsidized rental units for about 1.5 mil- 
lion older persons (see table 33), approximately ^ ^ 
90 percent of the elderly live independently in 
the community (sometimes called "nonprogram- 
matic" housing). As shown in table 26, over three- 
fourths of these cjderly households are,owner oc- 
cupied. This is due in part to other Federal and 
State policies (e.g,, income and property tax laws) 
th&t have encouraged private sector housing de- 
velopment and private ownership of housing, At- 
tUudinal suiA^eys indicate that older p)er;|Sons who 
are in goocl health, and who can afford to do so, 
strongly prefer lo maintain independent house- 
holds (63,65). The prevalence of elderly, owner- 
occupied households— over one-fifth of all owned 
housing units— attests to tliis preference. Federal 
policy that either subsidizes elderly hoUsing con- 
struction programs or supjwrts older homeowh- - 
ers can directly influence the ability of older per- 
sons to remain independent and active in their 
communities—the macro-environment. 

Characteristics of elderly 
single- family housing 

The elderly have the highest rate of homeown- 
ership among all age groups. As in the general 
population, single-family housing predominates 
among these older households. Nine out of tep 
owner-occupied elderly units are single-family ' 
rcssidences. But in contrast to the general popu- 
lation, elderly'homeowners are notably rapre like- 
ly to live in housing that was built before 1940; 
40 percent of elderly owners, but only 22 per- 
cent of nonelderly owners, live in units that pr0^ 
date 1940. Older houses tend to be less energy 
efficient, require more repairs, and have larger 
average room size than newer housing. It is thus 
more likely that older homeowners have greater . 
housing repair and maintenance burdens than do 



suggest ways in which technologies ban l>e applietl 
to assist older persons in their housing envi- 
ronment. - " # ' 



housing for the elderly 

younger homeowners (70). The very old are espe- 
cially at risk of such burden, because tliey are 
most likely to be on fixed incomes a|)d to be ir) 
the olidest housitig. Many elderly homeowners 
avoid major home repairs, iJhder maintenance is 
one &f the most commonly used methods of ''dis- . 
saving" (i.e., false economizing) by elderly 
homeowners, especially those living in hoyses tliat 
predate 1940. Avoiding maintenance or needed 
repairs is one way tliat older homeownei s on lim- 
itefd incomes are able to continue paying for more 
essential goods and services. 

These older homeowners ^i^ increasingly likely 
to be located in the suburbs of metropolitan 
areas, especially thoSe adjacent to central cities 
where the single-family housing stock is the old- 
est. As with the elderly wKo entered subsidized 
rental housing during the 1960s, homeowner^ in 
suburl^ia are also "aging in place." As suburban 
housinjg ages, increasing numbers and propor- 
tions of pre-elderly suburban homeowners are 
reaching age 65 and over. The rate of increase 
from 1970 to 1976 for all suburban households 
headed b^ an older person was niore than three 
times the rate for central cities— 31 percent in 
suburbia vergus 10 percent in centr^Pcities, For 
older homeownersj the increase in suburbia was 
36 percent, compared with 17 percent in centr^ 
cities (27). These trends have continued into the 
1980s and are not expected to change so long 
as ownership and maintenance of single-family 
houses remain economically practical for the ma-' 
jority of older Americans. 

Wlgfe suburban efterly homeowners and rent- 

' ers tHa to have higher median incomes than their 

p^ntral city counterparts, there is little difference 

between them in the prevalence of chronic con-' 
- , t» 

Buburfo is conijnon^ defbied to include aU areas within a Stand- 
ard^ Metropolitan Area that are outside the limits of a central city 
(as defined by i\ie U.S. Bureau of the Censils). 
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ditions, sensory im pin rni(Mits, and mobility limitA- 
(ioas. Lack of an automobile or an iniil|||[ity to 
drfvo presents a greater burden for t+ie elderly 
in suburbia, wbere tbe impact of minimal public 
transportation is made worse by tbe distances re- 

^ quired to travel fo/essential services, shopping, 
and other routine wsks or needs. Maintaining the 
independence of the suburban elderly invotves 
greater attention to their mobility probfems out- 
side the home environment. Recent estimates in- 
dicate that almost 1 million older persons (ex- 
cj^iiding about 750,000 wKo are homebound or 
bedridden) liave mobility limitations in the macro- 
environment beyond their imtnediate neighbor- 
hoods. Hqme health ern e and supportive service 
programs, combined with para traji»it services for 

I necessary trips .outside the home, respond to the 
r growing needs for assistance by eMerly hpoie- 
owners living in single-family suburban housiijig. 

, The preponcierance of single-person elderfy 
households, even in suburbia; compounds th^* 
^lecd for supportive environments and services. 

PXCE88 HOUSING SPACE ^ 

Thejirevalence of single-family housing among 
the elderly also raises questions regarding excess 
housing space. While "overcrowding ^ is generally 
defined as greater than one person per room, no 
definitive criteria exist tliat objectively nW^sure 
the existence of excess space or "over housing." 
Overhdusing is a pelative concept that cannot sim- 
ply be measured in terms of numbers of persons 
'and rooms, I'or the elderly, lifecoiirse changes in 
family composition and living arrangements, and - 
the consequent increase in proportions of single- 
/ and two-person households, are the primary rea- • 
^jitins for excess space in existent housing. A sug- 
gested measure of overhousing incorporated an 
economic variable that compares one's existing 
housing space to the amount of^space one w^ould \ 
be willing to "purchase" at current rental costs 
(79). The comparison isjiiade with renter house% 
holds in similar income groups to assess the mar- 
ginal utility of purchasing such excess space. One 
s6t of estimates based on this type of comparison 
using AHS data fouqd that, in 1979, 2.3 million 
single-person; elderly owned households occupied 
five or more rooms. But based on comparisons 
with renter households of similar income levels, 
less than 500,000 single-person elderly households 



"should" hav4?s occupied that^many rooms Accord- 
ing to these criteria, about 4 million elderly 
hou§enylds (about one-fourth of the total) were 
considered ovei housed i{^ 1979, The proportions 
overhoused increased with increasing income 
levels ai^d were notably more prevalent in met- 
ropolitan than in ittmmetropolitan areas (79). 

These data suggest the existence of a pi ospec- 
tive pool of elderly homeowners who might con- 
sider alternativ.es to their current housing situa- 
tion, as discussed further below. The feasibility 
of such options for the elderly will be bTisetT, in 
part, on the economic constraints (or advantages) 
of their existing housing, the cultural values that 
support single-family housing choices, and the 
marginal costs or rewards of changing one's ex- 
isting housing. 



SHAHRD HOUSING 



Shared housing, or homesharing, includes a va- 
^ riety of living arrangements in which two or^iore 
unrelated individuals share a large apartment or 
house, as well as meals and some chores. Com- 
mon living areas, including kitchen facilities, are* 
shared, residents have private bedrooms and usu- 
ally share semiprivate batlii ooms. For many elder- 
ly homeowners, it is an ideal way to retain owner- 
ship, remain in. familiar surroundings, reduce 
isoUition, gain assistance with daily activities, and 
supplement a limited income. For homesharers, 
it provides less expensive housing in established 
neighborhoods, daily companionship, and an op- 
portunity to help others. * - . ' ^ 

Homesharin^has occurred for decades on an 
informal and naturally occurring basis. Estimates 
from itational survey data indicate that in 1980, 
2,5 percent of <ill elderly households contained 
one or more nonrelatives (76). The U.S. Bureau 
of the Census estimates that up to 270,000 oldeV 
persons are currently in some type of shared 
housing arrangement. With the recent growth in 
numbers of owner occupied, single-person house-, 
holds among the elderly, greater attention is be- 
ing given to promoting shared housing arrange- 
ments through matching programs sponsored by 
various social service agencies. 

Notably successful programs include Operation 
Match in the Washington, DC, metropolitan area, 
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IVojcH t Mairli in San J()S(\ C:A, and H()^ii(\sliaring 
for Soniors in IMiiladolpiiia and So<U(le. Tlioso pro- 
grapis aro operated by local |)ublic agcnicies, fed- 
erally siibsidivred nonprofit organizations, and 
local voluntary or religious gi^ups. During the 
past lOyears, more than 200shar(»d housing units 
specifically for low-income elderly porsons liave 
l)(*en developed t)y community-based or religious 
gioups. (i ar(^ also an estimated 200 progi ams 
in the United States that currently provide indi- 
\ii(hial liom(\sliai'ing matching servicers for the 
(*lderly.»" ' « 

rhe projects range from agency-sponsored 
gioup homes that usually have 4 to 10 residents 
who share a large home to individualized arrange- 
ments tliat match an older hon'ieowner u^itb 
boa I dor. hi spon.spred liousing owned by 
agency or privAte investor, the resident usually 
payvS monthly rent in return for a private bed- 
room, private or semiprivate bath,. meals, and 
laui^dry services. Limited transportation services 
may also be provided. Individual homesKaring ar- 
rangements may l>efar less structured than agen- 
cy-hascMl group homes, depending on the needs 
and d(\sires V)f the individuals involved. Foi' ex- 
ample, the boarder can pay rent, provide serv- 
ices to the homeowner in lieii of rent, or some 
;CT6mbination of tlie two.^ 

/ 

For most types of homesharing,/formaI agree- 
nicntg^are generally written to assure that no mis-^ 
iflTOerstandings occur r^egarding the rights and f 
i'esponsibiliti(\s of tlie parties involved. The nature 
of homesharing makes the matdiing process an 
important and labor-intensive endeavor (17). 
Propc^r screening of applicants, both homeowners 
and sharm^, requirc^s intensive interviews and 
baokgroipd checks to ascertain the expectations, . 
personality traits, health, and economic status of 
the persons who apply. Homeowners might have 
unrealistic expectations about services to be pro- 
vided by the l)oardcr, while potential renters 
might not understand their responsibilities and 
cDnstrairiHs. A major goal of the Iftatching proc- 
ess is to minimize possjble conflicts and maximize 
il^uccessful and enduring relationship between 



"I^Hflilcxl information on such gmupw is avaikible Uvm tho Sharal 
Housing m^sonrco Conior in IMiiladelphia. I>A. 



th(* bomivsharers Mutually positivi* inttu'depcMid 
v.ucv is a key fai^tor in successful hom(\sharing 
ai'i'angements. ^ 

Pi:operly developed and sustained, shnriuJ hous- 
ing pi'omotes greater economic and personal se- 
curity for older homeownei s, while providing af- 
foi dable rental housing for othcn' older persons 
or for younger individuals seeking tenipoiiary 
housing. Although far f(^w(»r in numl)(^r, intergen- 
ei ational arrangi^ments are oftfen successful be- 
cause of the types of assistances that younger per- 
sons can provide in the home (e.g., chores, routine 
maintenance) and the st^l)ility and support that 
older persons can' provide to young people' 
Whetl>er intergenisrational or intragenerational? 
liomesharing arrangements may be particularly 
suitable at those times in the lifecoui^se when ma- 
jor changes have occurred. For older persons, 
widowhood, divorce, or other types of social sup- 
port losses; can be anjeliorated by.hotiiesharfhg.^ 
For you^ig pei^sons ju^ entering college or the job 
market, shared housing arrangements can pro- 
• vide.aa affordable and congenial living erf\'iron- 
inent. Similar advantages are gained by older per- 
sons ih intragenerational shared housing. 

Another/advantage of shared housing is its ef- 
ficient use of Existing* housing stock, vj^ith no 
major construction or renovation costs (80). Com- 
munities can benefit from the expansion of afford- 
able rental housing that homesharing provides, 
while preserving the single-family nature of the 
neighborhood. In essence, homeshai in^en'erally 
replaces family members who are no'longer part 
of thd houseKo|d. Thus, it need not be viewed as 
a major/fcajfise of increased population density in 
residential neighborhoods or of significant in- 
creases in the need for f)ublic facilities and re^ 
sources. An added communal benefit is the con- 
tinuedeconomic and functionJil independence of 
the c^^mmunity's older homeowners and tlie like-^ 
liliood that homesharing will enliiince the infor- 
mal support system for those older |5ersons who 
^ need assistance ilO|.lhe activities of dai^ living. 
When carefully developed and adiwnistered to 
maximize the likelihoodof long-term matches / to 
assure Hie safety of all persons involved, ana to 
retain the existing^ nature of 4he uieighborhood, 
shared hckisir^ can benefit the old, the xo'^Jng, 
and the cdqimunity at large. 
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ll()l>SIN(; CONVMHSIONS AND ACC:i?8SOUY 
APAHTMIiNTS 

A variety of housing options that do not involve 
a shanul household are included in the category 
of housing conversions, all of whiqh pronwtc the 
use of existitig housing slock. Most common 
among them are: 

• e.\l<Misive relial)ilitation of ahaijdoncd resi- 
dentjial dweljings to bring them in compliance 
with local zoning and safely codes; 

• conversion of nonresidential buildings into 
nmlti;iyiil residential dwellings for the eldei - 
ly; and 

• conversion of existing single-fflinily houses 
into dwellings with two or more unitS; or ac- 
cessory apartments. 

Kach type of housing conversion has different 
, benefits and consfraints'/Housing construction 
^ and (jesign technologies can play a centrt^l role 
m lh(^ economic feasibility of such conversions^ 
but local customs and zoning ordinanccs^can be 
just as important to tlu>^)OSsibilily 6f ^ll^pir devel- 
opnienf (82). 1 lu^ attitudes of older per^ns for 
^vhom these convei \sions,are inten^e(l als^ j)lay 
a Jignificant role in their pofentia/vsuccess. 

Kchabilitation of Abandoned Divellings*— 

The feasibility of converting al^a^onid residen-^ 
tial dwellings de{VMids largely bn th0 ability bf 
community-based Organizations to pi o^ftote such 
projects. Xhey are aiMierally feasible only where 
government sul)si(|ii;s are available to organiza- 
tional sponlbrs or wHere the real estatp market 
is sjiafficietyw strong for private investors to oe 
involvedr^ovh nmeiit subsidies for this type of 
conversion usually tako the form of low sale 
pi ices foi^ abandoned buildings wh^se owtiershijf) 
has be(Mi n^linquished to iJL^ municip4lity thi oijgh 
tax delin(^iencies. PublicTjbactions of abandoned 
buildings in need of r(V^crt)ilitation generally yield 
low sale prices in return for commitments by the 
purch^sefs to renovate the building and bring it 
; up to fire and safety coded. Conversion projects 
with organizational sponsors (e.g.|, religious or 
^ seculai^ norlpibfit groups) are facilitated by coordi- ^ 
nation with local public hoiteing agencies or quasi- 
public housing de>ielopment programs to assure 
that the conversions satisfy all locf^lvzoning and 
housing codtTTuquirefnents 



Li^Tn^u 
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* Rehabilitation of abandoned residential dwellings often 
requires government/private sector aooper&tion. 



The economix:- feasibility of conversions for 
homesharing purposes is based on various fac« 
jors. They include. v 

^ • tax credits or other incentives 6^ ^^^^^ n^t.i- 
i)icipaliti^?s; V ^ 

• applicability of modular construction iechnol- ' 
» ogies for such dwellings; 

lowered construction and rehabilitation costs ^ 
in units with existing infrastructure (e.g/; ^ 
/ structural; electrical; and plimibing systems); 
^ ' • cost savings from use of share'd kitchen; li\^' 
ing; and bath facilities; 

• adequate rental income from multiple ten- 
ants^ and 

• assistance of local agencies in finding and se- 
lecting tenants. ' ^ 

While these inducements are strong, relatively 
few rehabilitation conversions of abandoned 
dwellings have%een undertaken specifically for 
developing shared housing. The tenuous nature 
of the process and the limited availability of suit- 
able locations or structures constrict the poten- 
tial market for such conversions. Rather^ aban- 
doned dwellings have been more suitably con- 
verted by yoim^er persons seeking affordable and 
conveniently located housing in centi al city areas. 
W.ith yfelatively low purchase prices, abandoned 
residential dwellingjf^ffer home ownership op- 
portimities to younger families who are able to 
invest time and labor to rehabilitate the unit. 
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For most honiesharing purposes, such rehabili- 
tation involves a ckigi ee of speculation that is gen^ 
erally not warranted unless a number of (Jie in- 
centives listed above are available, The key factors 
are economic feasit)ility and the exist(nice of an 
organizational sponsor to promote and undej take 
this type Qf extensive rehabilitation for honu^shar- 
ing purposes. 

Conversion of Nonresidential Buildings.— 

Since the early 1970S; when real estate values in 
both cent! al city and suburban areas began to ajS- 
prtx:iate r<ipidly, older nonresidential buildings be- 
came feasible for conversion to multi-unit, high- 
' density residential use. The rapid growth of sin- 
gle- and two-person households— both young and 
old— during the last two decades creatied^a large 
pool of prospective owners and renters who pre- 
fer living in pi^oximity to urban amenitieS; job loca- 
tions, service agencies, and public transportation 
(59). 

^ The changing economic and comipercial basis, 
of many central cities left older manufacturing 
and commercial buildii^ empty or anderutilized. 
In some urban core areas, conversion of nonres- 
idential buildingicoincfded with government- 
subsidizec^^urbai^enewal programs that were 
aimed at revit<^lizing a central city's daytime com- 
mercial andliig^time entertainment and residen- 
tial functions. For similar reasons as those noted 
in Ihe pvetv^/tfus section, the conversions were eco- 

^ nomically attractive to commercial developers. 
'i'h(^ f970s wer*^ a period of rapid growth in 
"theme areas" o^^ities that catered to the^oung 
professional market of consumers for (housing,* 
n^ail facilities, and entertainment. The first era 
of conversions included the development (Jf spe- 
cialized shopping and entertainment facilitie|v fol- 
lowed by the growth in multi-unit residei^ial 
dwellings. Tltb latter were sometimes created 
from buildings that were warehouse or manufac- 
turing facilities. Their solid structural, plumbing, \ 
electrical, heating, tuyJ other components jjener- / 
ally provided a sound infrastructure'^that would 
have cost much more if newly constructed. Rep o-' 
fitting of existing infKastructure components is 
one jlfonomic advantage of conversions^ In gen- 
eraif older ^nresidential buildings reqinre 
weifheri^ation, ins\||lation; and updating of the 
heating ^nd cooling ^*stemi?. Their size and open 



spaces often permit considerable flexibility '\\\ de- 
. signing interior units for resideiilial purposes. 
\hTrts for single- or two-jjerson households, which 
• might comfortably occupy from 800 to 1,2J)0 
square feet of space, are especially feasible insuch 
, projects. 

The earliest multi-unit conversi/3ns wfcre mar- 
keted for young urban households. However, as 
the proportions of^ older people in central city 
areas grew and their housihg desires lea ied 
toward smaller, more convenient, and affordi ble 
settings/the use of central urban buildings jfor 
rental or condominium units designeH especially 
for elderly households also became feasible. Stud- 
ies during the 1970s confirmed the potential of 
central city nonresidential buildings for provid- 
ing new housing that was safe, respond6d1to the 
needs of older persons for proximity to flopping; 
services; and.public transportation, and provided 
a homogeneous residential environment with 
sotne degree of informal supports (8;60). With- 
out government subsidies, the majority of these 
multi-unit rental buildings must cater to the 
^ elderly households that have moderate incomes. 
Elderly renters, who are most likely to have low 
incomes, are unlikely to such housing 

unless Section 8 or other subsidies are available 
to reduce out-of-pocket monthly costs. Even 
where Sei^tion 231 mortggige insurance was avail- 
able to subsidize this type of conversion, the jinits 
developed were largely for ' retirement centers" 
that rarely included low-income residents. 

Thus, conversions of nonresider^tial buildings 
into units for the elderly are usually undertaken 
by profit -making developerp and are generally tar- 
geted toward middle or higher income consum- 
ers. Corrvpared to suburban ai^as, where the high- 
er income elderly are concentrated, the central 
urban location of most nonresidential buildings 
limits the potential elderly market that is avail- 
able. The indigenous central city elderly popula- 
tion is most likely to be poor and in n6ed of rental 
housing. Thus^ these conversions would be more 
feasible for poor elderly residents if government 
housing subsidies were available to promote the 
d©^elopment of lower cost rentafYinit*/ • 

Single- Family Housing Conversions and 
Accessory Apartments.— One of the more com- 
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moil lyjji^s of housing conversion is the creation 
of an additional apartment within an existing sin- 
gle-family house. These are generally called *'ac- 
cossory apartments/'*® to emphasize their char- 
acteristics as separate living quaNers created 
within existing houses. The Census Bureau esti- 
mates that there are 2.5 millioOccessory apart- 
ments in the United States (18,77), although some 
sources would yield higher estimat^ (68). One 
reason for the lack of accurate data is the often 
circumspect nature of these additions, many of 
which violate local housing ordinances and zon- 
ing laws that only permit single-famny housing 
in a neighborho(xl. Door4o-door surveys in single- 
family neighborhoods would undoubtedly yield 
greater numbers of such secondary units than are 
known tplocal /Authorities. ^ 

Gonvcrsionto an accessory apartment gener- 
ally involves building a self-contained independent 
unit, usually with a separate entrance, that in- 
cludes a separate kitchen, bathroom, bedroom, 
and living room. Although most conversions of 
this type are undertaken covertly'because of ex- 
isting uestrictionS in local tiousing codes, they are 
feasible Hfecause the exterior appearance of the 
single-family 4wm^^emains unchanged. The ac- 
cessory unit is often added in a basement or one 
part of a large home, with a private entrance from 
the side or rear of the house. Thus, most homes 
with these added units retain their single-family 
appearance- * 

While accessory apartments may be developed 
to provide rental income for an owner-occupant, 
-the units arre often developed to provide inde- 
'pendent living quarters for a parent or other rela- 
tive (hence, the term "mother-in-law apartment*'). 
Recently, these units have gained attention as a 
potential source of^ added income fo^^lderly 
homeowners. Giverv the degree of overhousing 
that exists among elderly homeowners,*° especial- 
ly single-person households in suburban areas, 
convei'Sions to accessory units are an alternative 
to homesharing. This alternative may be more at- 



^•AcOpssoi y iipartitients' ait) also sometimes called "secondary 
unils" Ar "molher in lrfw apartments." f 

*H^.mu!i. data indicate that almost two-thirds of all elderly 
hoineownijrs are part of one- or t\vo-j)erson households in homes 
with at least fivoiitoins. This group nunilwrs atx)Ut 7.3 million 
elderly households. 
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tractive to elderly homeownei s who wish to re- 
tain their privacy and independence, and similarly ' 
attractive to potential renters (elderly or nonelder- 
ly) who would prefer sbparate living quarters at 
an affordable rent. 

Today, conversions to create accessory apart- 
ments are more technically feasible than ever be- 
fore, because modular room and wall units, are 
available at somewhat lower cost and higher qual- 
ity than many units built on site. Because the basic 
infra^tcucture for plumbing, electricity, heating 
and cooling, exterior walls, and interior walls 
already exists, the cost of conversion to an acces- 
sory apartment is generally much lower than the 
cost of constructing totally Jhew units. Modujar 
or factory-constructed bathrooms that include 
cabinets, bathtubs, shower stalls, toilets, and fix- 
tiu CIS iri one unit are available. Indfvidual modular 
bathtub, shower, and cabinet units have also be- 
come increasingly popular. Onsite construction 
labor costs are usually lower for installing fac- 
tory prebuilt imits. Modular kitchens ai e also now 
avidlable, some of which have integi ated wall and 
cabinet systems that include all major appliances 
(23). The range of options in factory -assembled 
units permits flexibility as w!^ll as cost savings. 

f In the f^w communities where they have been 
studied, accessory ^partments have generally 
been well-received By residents of all ages and 
socioeconbmic levels (28). In on^ analysis of three 
suburban communities where accessory apart- 
ments have been permkted under local zoning 
law changes, about 12 pwcent of the single-family 
homes in each area haa accessory apartments. 
Residents in communities with affluent homeown- 
ers were particularly pleased that persons were 
living in many of the houses while the owners 
were away, for extended and frequent tiips. It was 
also shown that homes with accessory apartments 
were unlikely to have a negative effect on 
neighborhood housing values, but absentee own- 
i ership of any type of single-family housing, either 
,V'with or without an accessory apartment, was 
more likely to create lowered values (28). Thus,, 
in some communities that legally authorize acces- ' 
sory apartments, the permits require that the 
houses be owner -occupied. Some communities 
also require that either the homeowner or the 
tenant (s) b.e age 65 pr over. Such restrictions are 
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intended to maintain the stability of the commu- 
nities in which accessory apartments are per- 
mitted. Moreover, in the three communities stud- 
ied, the average length of tenancy in the accessory 
apartments was approximately 5 years, a relative- 
ly long period for rental households. ' 

These r esults may not always be duplicated, de- 
pending on the type of community and housing 
stock in which the conversions occur, as well as 
the general demand fon rental units. In one dem- 
onstration program recently undertaken to con- 
vert two-story houses to duplex units, the results 
were mixed. The older dwellings in which the sec- 
ondary ^inits were constructed required more ex- 
tensive rehabilitation and time than is the case 
for converting a basement into an apartment. Be- 
cause it was a government -assisted demonstra- 
tion pvQf^m, there were numerous required ap- 
provals, resulting in delays in obtaining financial 
assistance. The older homeowners incurred debts 
and inconvenience for periods longer tlian antici- 
pated. Bfe'cause of their costs, these conversions 
required more years of rental payments to yield 
a net profit on the conversion costs incurred by 
the elderly owners. The results, while promising, 
would have been far better had the long delays 
not occurred (9). 

Thus, whfle not foolproof, accessory apart- 
ments pronde a likely source of additional hous- 
ing for persons needing rental quarters, while also 
adding to the income of single-family homeown- 
ers. In most communities, secondary units nei- 
ther change the apjiearance of the neighborhood 
nor detract from housing values. Because of these 
attributes, the potential for accessory apartment 
development is strong, but not until some of the 
myths surrounding this type of housing are cor- 
rected and public attitudes are changed. When 
properly developed and integrated within existing 
single-family communities, accessory apartments 
can directly 'benefit elderly households, both own- 
ers and renters alike. Continued growth in the 
number and proportion of accesscJry apartments 
in most areas of the United States, especially older 
suburbs, can be expected during the next two or 
thp^ decades as' demand for rental housing 
grows. 



DUTACHEU ACX:i^880HV HOUSING: 
THE ELDKR COTTAGE 

Another housing option for thq elderly is a rela- 
tively small, free-standing cottage that is factory- 
built and erected on a preformed foundation. 
These cottages are generally known as "gran^iy 
flats/' a term borrowed from Australia where the 
original units were developed. They are also 
known as "echo" (elder cottage housing oppor- 
tunity) housing or, more simply, elder cottages. 
Granny flats are designed for installation in the 
side or back yards of existing single -family homes. 
Their potential use has grown as new construc- 
tion technologies have improved their appear- 
ance, quality, and energy efficiency. ^ 

These small homes range in size from 500 to 
800 square feet and contain one or two bedixx)ms. 
They are either totally built and assembled at the 
factory or built in modular sections that are easily 
assembled on the site. In the United States, one 
Pennsylvania company offers three basic cottage 
models that range in pri^ from $15,000 to more 
than $22,000, plus foundltign, installation, trans- 
portation, and utility connection costs (14). Fac- 
tory production techniques using template guides 
for cutting and assembling all sections have im- 
proved the quality of the total unit. Exterior wall 
boards with high insulation value are usually com- 
biped with vinyl or aluminum siding, inner wall 
batt insulation, weatherstripping, magnetic dbor 
seals, and double-pane windows (and storm win- 
dows) to promote energy efficiency and comfort 
levels that are suitable for elderly persons. The 
modular construction of these homes includes all 
major kitchen appliances^ cabinets, and bathroom 
fixtures. The modular units, or even an entire as- 
sembled house can be transported to the site, 
where the house is erected on a prebuilt foun- 
dation with alf water and Utility lines installed. 
The housing unit can be installed, dnd all reqiuired 
plumbing and utility connections completed, irj 
1 or 2 days. ^ 

because elder cottages are intended for the 
elderly, door openings are designed for wheel- 
chair accessibility; entry ramps in place of stairs 
are optional provisions. Although usually defined 
as "temporary" housing for zoning purposes (simi- 
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The "elder cottage" is one exarr^ple of a free-standing granny flat. 



lar to moj^ile homes), elder cottages are con ^ 
structcd TO last permanently. But they are de- 
signed to be easily disassembled, removed from 
the foundation, and moved to another site. Such 
technological and design specifications enhance 
their feasibility as temporary structures u^hile 
maximizing the quality of the environment for 
those older persons who may have functional im- 
pairrtients and mobility restrictions. 

Other technological advances can make factory- 
built eldei^ cottages even more responsive to the 
individKiiil needs and desires of older residents. 
New applications of existing computer design 
technologies could lead to the availability ^of 
consumer<lesigned housing tliat takes advantage 
of the economies of factory -built housing. An ex- 
;imple is the "Burroughs house" in Sweden, which 
can he designed in sections as small as 4 feet by 
8 feet. First, a normal blueprint is drawn to the 
specifications of the consumer. Then, an electron- 
ic pencil or eye traces over the blueprint, which 
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is electronically sent to the factof'y where the 
modular units are constructed (35). In this way, , 
elder cottages that respond to the desires of the 
residents could be individually designed (e.g., 
from a range of options for room size and layout), 
built at a centralized factory, and shipped to dis- 
persed geographic areas. Given the limited size 
of the cottages, adapting the interior living space 
to meet the consumer's desires would give these 
units Broader appeal and greater marketability. 

As with accessory apartments, however, the 
greatest challenge to the development of elder cot- 
tages is resistance of local Communities to this 
type of secondary housing in traditionally single- 
family neighborhoods. Local zoning restrictions 
are the key barriers to the spread of such hous- 
ing. It appears, however, that some of the resis- 
tance is dissipating. In recent years, some States 
(e.g., California, Pennsylvania, Arizona; and New 
York) have enacted different types 6f legislation , 
that "authorize" local communities to permit con- 
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striiction of granny flats in single-family neigh- 
borhoods or- in rural areas. As the esthetic and 
physical qualities of elder cottages improve, local 
communities nthy bb more likely to permit their 
construction. In communities where they are cui - 
rently allowed, the rentfil of elder cottages is often 
restricted to family m^^bers. In this way com- 
munities protect themselyips from development 
of accessory units that might become commer- 
cial rental property. Because granny flats ave tem- 
porary strucfures, local codes often require that 
they be disassembled vyhen the unit is no longer 
occupied by the f&mily member(s). While such re- 
quirements preserve tlie limited scope olf granny 
flats and increase their acceptability in single - 
family neighborhoods, the cost of removal (about 
$8,0?)0) adds to their total qost and, therefore, re- 
duces their feasibility. 

According to existent information, communities 
that allow granny flats in single-family neighbor- 
hoods ^avfe had very few requests for permits 
(95). Where they have been built, no negative ef- 
fects in Housing values, esthetics, (<^rowding, or 
other consequences have been discerned. Elder 
cottages, when carefully constructed to assure 
their quality and designed with roofing, siding, 
and other materials that correspond to the neigh- 
Vorhood's existing housing, can provide an eco- 
nomical, safe, independent, convenient^ and sup- 
portive housing environment for older persons. 

But the current market for granny flats appears . 
be very limited and selective, especially when 
^"hntrasted with the millions of accessory units 
tijat have been constructed in the United States , 
during the past decade. Even in Australia, where 
granny flats were first developed, less than 600 
have been erected. In the Uijited States, invest- 
ment in construction of granny flats, despite re- 
cent advances in modular technologies, requires 
significant papital outlay, uses valuable opeh 
space, and usually includes restricticffis on per- 
manence of the structure. Conversidh to acces- 
sory apartments requires fewer ris^cs, lower costs, 
and less inconvenience. Thus, the relative advan- 
tages of granny flats over accessory units are dif- 
ficult to ascertain, excepji in special circumstances 
where a detached unit is particularly desirable. 



CONGRKGATE AND ASStSTKD HOUSING 

Congregate or assisted housing describes vari- 
ous types of hausing compl^^s that can be de- 
fined and described as sery ice -integrated group 
living or assisted independent living. The term en- 
compasses mOW-unit complexes that provide their 
residents with some degree of supportive «el v- 
ices, the most common of which 4s one or more 
meals served daily in a central are'a (7). The fun- 
damental feature is a supportive enviix)nment that 

) can be flexible in meeting this diverse needs of 
the elderly, especially as they reach the pldest ages, 
when chronic conditions and impairments are 
more likely to limit their independence (see chs. 
3 and 7)., The ideal congregate housing setting fot 
lows the earlier-discussed model of environmental 
congruence. Flexibility is another ideal Aspect, 
pafMcularly the abijUty of the environment to meet 
the needs of the residents as they age. Congregate 
housing is thus "considered to best approximate 
an a^ccommodatlng environment whose support- 

. ive elements can be called on as the needs of iiv 
dividual residems increase over time and th0y re- 
quire greater assistance in activities of daily living 
(6). ^ . ; 

Publicly Sponsored Congregate Housing. 

—Until recently, the Federal Government has not 
been a strong proponent of supportive housing 
for the elderly. Th6 traditionjil approach of^HUD 
has been to concentrate only on construction of 
housing coQpiplexes through its^subsidy programs 
for developers and renters— the sd-call/ed "bricks 
and mortar" orientation. But as demands grew 
for more supportive;environm6nts for those older 
persons who were in subsidized housing com- 
plexes (e.g., public housing. Section 202), HUD 
eventually entfered into cooperative agreements 
wiih other federal agencies to integrate social and 
- long-term care services with physical housing pro- 
grants. These fuhdingjnitiatives have supported 
demonstration programs that provide a range of 
congregate services in Section 202/8 assisted hous- 
ing fqr the elderly. The total effort iS; however; . 
small in comparison to the number of potential 
residents who could benefit from congregate prp- 
grams and the range of services that could be pro- , 
vided to miiximize the supportive nature of the 
housing environment. 
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As the proportions of old -old and very -old resi- 
dents in elderly housing complexes grow (i.e., ag- 
ing in place), numerous services in addition to 
daily congregate mpaJs are usually required. 
Among these are medical and health care serv- 
ices, hou8ekeeping^^.and chore services, meals on' 
^ wheels, Increased security, transportation outside 
the neighboi hood, education programs, and rec- 
reational activities. Ironically, reductions in Fed- 
eral subsidies for congregate housing programs 
occurring at a time when the \older popula- 
is itself aging and the need for these support- 
ive services is growing. The surviving members 
of the f^rst cohorts of elderly fCSMents in Section 
202 housing are now the very old. Yet, the envi- 
ronments that 20 years earlier may havip provided 
adequate safety and support for the young old 
have certainly become less "friendly" tD these 
very -old 'residents. Indeed, even the best efforts 
of the Federal Governjnent hi the current period 
of economic i estraij;r{s woOldtoot meet the broad 
range^of needs for this type of supportive hous- 
ing environment. 

In order to accomn^odate this'growing.demand 
for assisted living, new design features that pro- 
mote the supportive nature of the physical envi- 
ronment can be combined with the provision of 
more services to help older residents remain in 
their current living environment. But there is no 
single Federal agency that is responsible for ini- 
tiating, developing. And implementing this type 
of supportive housing environment for the elder- 
ly^ Because of both the limited Federal involve- 
ment and the growing awareness of the elderly 
housing market, private developments aimed at 
middle-income elderly households, have becotne 
increasingly prevalent, especially as current gov- 
ernment subsidies for congregate housing are fee- 
ing reduced or eliminated. But most 6f these new 
units are beyond'the economic reach of poor and 
near-poor elderly households who must still rely 
on government assistance to find adequate hous- 
ing. A notable gap remains between the poor and 
notipoor elderly in access to affordable living envi- 
ronments that provide a high degree of support- 
ive services. ^ 

Privately Developed Residential Com- 
plexes for the Elderly.— The service-rich char- 
acteristic of congregate housing is exemplified by 



neW; privately sponsored housing complexes that 
are popularly referred to as "life care communi- 
ties," "continuing care retirement communities," 
or "residential care complexes." These commu- 
nities typically consist of apartments in a congre- 
gate setting and/or single-family cottages in a clus- 
ter arrangement that most often include recrea- 
tional facilities, a nursing home, acute care clinic, 
and a range of supportive services f6r their resi- 
dents. A^broad array of congregate services are 
offered, including daily meals, laundry services, 
homemaker chore sein^ices, and transportation as- 
sistance. Life care communities are established 
to encourage the continued independent lifestyle 
of the residents while also assuring them of long- 
term care (including nursing) and supportive serv- 
ices £^s the need arises. 

Residential care complexes require an "entry" 
or "endowment" fee when the resident enters the 
facility, plus a monthly "service" fee that covers 
the unit's rental costs and those ancillary serv- 
ices that are included at no extra charge. The 
units are not pm^chased by the resident, but the 
^jntry fee "guarantees'^ lifetime occupancy ^Most 
facilities also guarantee that the r^ident will re- 
ceive all types of long-term care, including nurs- 
ing care, without additional cost. Some facilities, 
especially those wi^Ji lower entry fees, assess ad- 
ditional charges for services such as nVirsing home 
cafe. Although facilities may include acute care 
clinics, the charges for these services or for hos- 
pitalization (i.e., outside the facility) are borne by 
the resident in-addition to the entry and monthly 
fees. In 1983, entry fees ranged from $20,000 to 
more tl^n $100^000 for an individual (the cost 
for couple? is usually 15 to 20 percent higher), 
while monthly fees averaged $600 for a single per- 
son and $850 for a couple (87). The large range 
in costs, especially for entry fees, reflects differ- 
ences in the location, amenities, scope of services 
(particularly nursing honie coverage), and spon- 
sorship of residentiajl care commuriities. 

Current estimates indicate that about 100,000 
elderty Americans are living in approximately 300 
life care commtipities, most of which are oper- 
ated by nonprofit organizations affiliated with 
religious denominations. This fact has made life 
Care communities an attractive option b^use of 
thQ expected security and trustworthiness asso- 
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ciated with these types of sponsoring organiza- 
tions. The older person is investing a large initial 
fee on the good faith that the sponsor will pro- 
vide the housing and all services during the resi- 
dent's lifetime. However, some life care commu- 
^ nities have already broken their contracts and 
some sponsors have gone into bankruptcy. In 
some of thes^ instances, clearly fraudulent prac- 
tices led'to losses of lifetime savings for many resi- 
dents. In others, the sponsors had imdei^stimated 
the actuarial characteristics of prospective resi- 
dents, resulting in higher than anticipated costs 
for supportive and nursing services for chroni- 
cally ill residents. These costa were in excess of 
the income generated from the entry fee pool and 
the monthly fees (87). ^ 

One result of tliese failures has been the reeval- 
uation of the actuarial assumptions for both mor- 
bidity and mortality that are used in determining 
fees. In many of the first-developed communities^ 
new 1 esidents are paying substantially higher en- 
try fees than earlier residents, and annual in- 
creases in monthly fees at some facilities have 
' greatly surpassed the rate of increase in the gen- 
eral cost of living. As noted above, in some con- 
tinuing care retirjement communities, nursing 
home care is not included in the life care contract. 
Rather, the contract specifies extra fees that 
would be charged when the resident required 
skilled nursing care or placement in the commu- 
nity's nursing home. 

These adjustments in the costs and contract ob- 
ligations of life care communities emphasize their 
newness and the need for the industry to more 
carefully develop such lifetime plans, which in- 
volve critically important actuarial projections 
(101). The elderly consumer is also warned to 
scrutinize the features of the life care contract, 
as well as the reputation and past performance 
of the sponsor.' While the great majority of life 
care communities are successful and continue to 
provide the expected services, caution on the part 
of the consumer remains important in\an indus- 
try that h'as few, if any. Federal or State regula- 
tory safeguards. - \ 

OTHBR TVPE8 OF CONGRBGATB HOUSING 

Two other types of congregate housing are par- 
^ ticularly relevant to the elderly: nursing homes 

' \ 

o . .■• \ 
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and board and cai^ faciyt^es. 1 hese types off fious- 
ing are distinguished by the relative dependence 
of their elderly residents, as compared to those 
in life care communities or elderly hoiJising com- . 
plexes. The elderly in nursing homes And board 
and care facjilities do not maintain individual 
dwellir^ units and have little responsibility for ' 
daily chores. This type of housing-is often called 
"domiciliary/- in reference to the types of personal 
care and protective 'oversight that are provided 
to the residents. Because the )j|l6idents and char- 
acteristics of these two housing categories were 
discussed in chapter 7, they are only briefly re- 
viewed here. <j? 

Nuroing Homes.— In the United States, there 
are more than 23,000 facilities that provide nurs- 
ing and related types of 24-houi: care. Ovpr 5,000 
of these homes provide skilled nursing care. Cur- 

- rently, about 5 percent of the older population, 
or more than 1.3 million persons over 65, are resi- 

^ dents of nulling homes at any one time. But about ' 
20 percent of all older persons will livein a nurs- 
ing home sometime in theii^ lives. The elc^rly com- 
prise more than 85 percent of all nursing home 
r/BSidents, whose average age is 83. Almost, half 
of the total cost of nursing home care is paid by 
Medicaid, with additional small percentages paid - 
by Medicare and by private insurance (ahout ^ 
to 3 percent by each). 

The health, functional, and social characteris- 
tics of nursing home resident^ differ markedly 
from those of the community -dwelling older pop- 
i ulation. Nursing home residents are far more like- 
ly to be mentally impaired, to suffer from Arinary 
incontinence, and to be dependent in eating, bath- 
ing, dressing; and other basic activities of daily 
living (99). They are also more likely to be wid- 
owed or single; hence, less likely to have infor- 
mal support from a spouse or other family 
members.' ^ 

Differences among nursing home residents arq 
also discernible in terms^f their length of resi- 
dency. Recent studies indicate that between one- 
third and one-half of &ll nursing^iOme residents 
stay for less than Simonths (i.e /"short-s^ 
about one-half of these persons died in the nurs- 
ing home or shortly after discharge^ usually to 
a hospital (47). Those who stay for '4 or mdl^e 
months are highly likely to be "long-stayers" who 
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remain in the nursing home for well over a year. 
These individuals are far rtiore likely, than short- 
stayers to be mentally impaired and dependent 
in one or more basic activities of daily living (^ee 
, ch. 7 for detailed Characteristics of nur^iftg home 
residents ^and the types of care they need). 

The ability of nursing homes to respond to the 
many hieds of their elderly residents depends in 
large part on the number of sta/f availai!>le, their 
training; qualifications; and experience.in geriat- 
ric care, and their attitudes about elderly resi- 
dents who typically have a high degree of depen- 
dency (91). These' are crucial elements for quality 
of care in nursing homes. Another important fac- 
toi^ is the living environment and its ability to pro- 
vide psychological as well as physical support to 
the residents. Design and technological features 
that enhance safety, security, privacy, conven- 
ience; and attractivenfess can pramote the health 
and well-being of nursing home ^-esidents. Many 
of these features, some of which can also be in- 
corporated in independent community-based 
housing, are describi^d in the following section 
on micro-environments for the elderly. 

Because nursing home residents typically have 
decrements in the senses, special attention to 
barrier -free environmental dqsign is hljghly im-, 
portant. Declines in vision and hearing acuity of 
. the average elderly nurSing home resident require 
' various adjustments in the physical environment 
that ameliorate the problems associated with 
these*sensate losses, for vision, degeneration of* 
the cornea can lead to severe loss of acuity, par- 
ticularly in color discrimination. Perif^i^l field 
loss from retinal disease or glauconflpads to 
"tunnel vision,'; resulting in poor orieniation but 
generally good color acliity. Cataract and corneal 
disease result in varying degrees of clouding and 
distortion, with poor viaiion in bright light or areaS 
with high surface glare. The effects of tl^gse^n- 
ditions can be reduced by specific environm^tal 
adaptations. Heightened color intensity and'con- 
trast (e.g., accent stripping) wbuld assist tl\ose 
who have peripheral loss, but such colclt> cueing 
is generally not useful for persons with corn^^ 
degeneration. However, the use of oversize^ let- 
ters on nonglare surfaces and luminous, welMlf* 
fused indirect lighting will most likely benefit all 
persons suffering from visioTn loss. For those who 



ai-e blind) raised letters, braille, and auditory cues 
are the obvjfous environmental requirenjpnts to 
reduce tl)<!?aegree of dependence of the nursing 
home i^isldent. 

Hearing loss, which affects about 30 percent of 
all older persSQ^is and a significantly higher pro- 
pc^tion of the very old (who are most likely to 
b^nstitutionalized), can also range frqm mild to 
severe.^' Presbycusis (progressive loss of hearing 
due to varioys causes), tinnitus (persfstent ring- 
ing in the ear), and other forms of hearing loss 
can restrict the ability of nursing home residents 
to carry on daily activities. For trfese persons, 
visual and tactile cues are helpful in managing 
environmental demands. Flashing lights to indi- 
cate when telephones ring or emergency alarms 
sound can provide an added measure of safety. 
Amplification devices for televisions^ radfos, and:, 
telephones increase their usefulness for the hear- 
ing impaflred. Hearing aids that amplify sound at 
the outer ear are of limited value for many forms 
of hearing loss in the elderly, which are often due 
to neural degeneration in the inner ear^that can- 
not be overcome by amplification in the outer ear. 
For persons with tinnitus, the characteristic ririg- 
.ing sounds may only be exacerbated by hearing 
aids. Background noise that interfei^ with con- 
versational hearing can be reduced wth appropri- 
ately placed carpeting^ drapes, and'other sound- 
absorbing materials. ^ 

Thus, mpre attention should be paid to visual 
and tactile environmental cues for the hearing im- 
paired, especially those in nursing homes. Mean- 
while, recent improvements in the technology of 
cochlear implants that restore very limited sound 
receptivity in the inner ear for deaf persons hint 
at possible future applications for large numbers 
of elderly ^people with hearing impairments caused 
by neural loss. These implants^ recently approved 
the Food and Drug Administration for use in 
^th<5 United States, hold prdmis^fpr .^ture applica^^ 
tion if their performance c«n b||^atly improve^ 
and their cost reduced. 

The general loss of tactile, motor, and ambula- 
tory abilities among very -old nursing home resi- 

«'AddltloruiI tnforiMtkm on hMiin^ Iom among the elderly U pro- 
vided in oh. 3 and in the forthcoming OTA Background Paper on 
M^ntgement of HsMting Impairment in the EMerfy. 
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dents is another ar«a in which environmental de- 
sign and technologies can provide assistance (39). 
Aniong'the most common and least costly tech- 
nologies (^re replacement of door knoba with door 
handles to*groatly reduce the difficulty that many 
elderly persons have in gri{)ping and turning door 
knobs. Doqr handles require less dexterity and 
twisting torque of the hand, and 'wrist (19,40). 
They can also be used without gripping the han- 
dle; ap open or closed hand, the forearm, or even 
an elbow can usually be used to push the door 
handle down. Similar problems with other types 
of fixtures are ameliorated by push-pull controls 
for plumbing fixtures and electrical controls (e.g., 
for persons severely afflicted \^lh arthritis, tog^ 

glo switches are far easier to operate than knobs). 

ft 

Other environmental technologies that ai^ espe- 
cially Useful in nursing homefs are changes in floor 
surface texture and cdlor to denote differences 
in patient rooms, common areqs, and staff areas. 
Nonskid surfaces and graspmble handrails at prop- 
er heights for older persons and those in wheel- 
chairs arS fqw -technology applications that en- 
hance the safety of nursing home residents. Safety 
grab bars, handi^ails, and raised toilet seatirare 
also-low cost but highly effective safety additions 
for bathrooms. In all cases, nursing homes can 
be designed to reduce the incidence t)f falls by 
avoiding steps wherever possible and using ramps 
to pmmote ambulation of patients and wheelchair 
access. Adecjuate indirect lighting, nonglare sur- 
faces, and color cueing, ai noted above, are espe- 
cially important in these institutional settings. 

Assistive devices such as. wheelchairs are par- 
ticulaiiy relevant to nui'sing home residents, who 
comprise just under ohe»half of all users (84). But 
tlie technology of wheelchairs has changed slowly 
in recent decades, with most changes being re- 
finements of existing features to makejhem more 
lightweight, durable, portable, and comfortable. 
For example, electrically self-propelled chairs have 
been refined to promote their safety, rediice their" 
weight, improve the manual controls, and extend 
the length of time betYeefi battery charges. The^ 
next generation of wheelchairs will be the com- 
puterized version that permits the^user to send 
instructions to the drive mechanism through a 
sensing device that detects specific movements 
of the head (61). The chair will also travel side- 
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ways as well as forward and backward. Its an- 
ticipated plirchase cost is betVveen $5,000 and 
$6,00Q, as compared with $400 to $900 for man- 
ual wheelchairs and $2,000 to $3,000 for regular 
power-driven chairs. As wheelchairs, are im- 
proved and become more useful for greater num- 
bers qf older people, the, potential number of 
wheelchair users in nursing homes should gi'ow.'* 
However, the purchase or rental costs of these 
improved wheelchairs may deter their use, in part 
becc^se of limited Federal or State reimburse- . 
menis for those costs and the need 4d medically « 
certify that such technological ad^fantages are 
warranted ' 

Regardless of market trends in high-technology 
,whieelchairs, nursing home environments must 
accom])3odate the needs of all wheelchair users. 
Proper design of patients' rooms, especially to pro- , 
mote the independence of the wheelchair user 
in moving within the room, to the bathroom, into 
common areas, and in transferring from bed to 
wheelchair, is a^ fundamental requirement* As 
with other tasks, nursing horne design sh6uld be 
predicated on the assumption that most residents 
are highly restricted in mobility and dexterity, 
thereby incorporating designs for extra-wide 
doorways, open cabinets, accessible shelves, 
closets with low racks, adjustable beds, and 
sturdy «rgonomically designed^furniture to prop- 
erly respond to these physical limitations. 

For the less rhobjle or self-sufficient resident, > 
nursing homes can utilize other assistive devices. 
Nursing staff must often assist patients in trans- 
ferring from bed to wheelchair and wheelchair 
tp toilet or bathtub. Various portable lift devices 
are available that help assure the safety of the pa- 
tient and the nursing staff in undertaking such 
tasks, especially when dealing with physically frail 
older persons in high accident risk areas such as 
bathrooms. Similarly, electrically controlled beds 
allow relatively easy adjustments in vertical height 
and horizontal position to ensure the comfort, 
safety, and dignity of the patient. A number of 
other general design and device applications are • 



>K)ne Informal evaluation of wheelchair use among older nurs- 
ing home residents attempted to detennine why some persons who 
were still able to walk used Wheelchairs. 'A frequency mentioned 
reason was that wheelchairs were lie quicker than walking slowly, 
or using a cane or walker (22). 
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useful in both Uie nursing home and independent 
housing. Most of these are noted in the section 
on the micro-environment of housing f(sv the 
ek\erly, 

Bofird and Care Honiea— I he category "board 
and care ' includes a wide range of group homes 
that provide some iype of supportive care to their 
residents'. Estimates of the number pf homes and 
residents va.ry greatly, because the definition of 
what constitutes such a facility remains nebulous. 
Indeed, of the 1^8 domiciliary care programs re- 
cently surveyed'by the AdministJ ation on Aging, 
none identified their facilities as a board and care 
home (most used terms such as residential care 
or continuing care). Jh general, however, tliese 
homes are distinguished from other group quar- 
ters in that they providle room, board, and some 
form of nonmedical and nonnursing personal 
assistance. The latter is often referred to as "pro- 
tective oversight" to emphasize the need for assis- 
tance with activities of daily living for many resi- 
dents xif such facilities. 

Since each State individually licenses board and 
care homes, there is great variation in the types 
of facilities and resident populations that are in- 
cluded in national figures^ The best estimate is 
apf)roximately 30,000 board and care homes in 
the United States In 1981, vv^ith an additional ^ 
300,000 "boarding" homes in which residents pri- 
marily receive only sleeping quarters and some 
meals (92). An estimated 285,000 persons over 65 
represent four4>ut of every fiye''board and care 
residents {72^). As noted in chapter 7, these resi- 
dents tend to be moderately dependent in basic 
or personal care tasks, e^nd highly dependent in 
instrumental activities such as laundry, shopping, 
managing money, and cleaning. Board and care 
home residents alsbi havtii above-average rates of 
poverty and mental impairment. Similar but less 
seyere dependency seems to exist for residents 
of boarding homes (as distinguished from board 
and care facilities), but accurate national data are 
unavailable since boarding homes are generally 
not regulated or licensed. For that Veason, it ap-, 
pears that boarding home rejjidents are particu- 
larly vulnerable to fraud or abuse (62,75). 

Because of their residents' charabteristics, board 
and care facilities receive a significant portion of 



their income from residents who receive Supple- 
mental Secnrity Income (SSI) payments for the 
poor or disabled.^'' Those facilities that care for 
the more frail and dependent elderly (including 
those who are mentally impaired) are continually 
challenged to provide a decent, safe, and sanitary 
living environment for their residents. Many of 
the design features noted above for nursing 
homes could be incorporated in board and care 
facilities. But, because they are unlikely to receive 
Federal or State reimbursements for their serv- 
ices, board and care facilities are limited in their 
ability to undertake major physical changes in the 
design of the home. Thus, most facilities only me6t 
minimum local fire and safety codes; few provide 
environmental features that encourage independ- 
ence of the residents or promote a pychologically 
healthy and stimulating atmosphere. 

Increased attention to the growing board and 
care population of older persons is needed if sup- 
portive housing opportunities are to be made 
more available to the elderly. In order to achieve 
this goal, the definition of what constitutes a 
Ijoard and care home could be standardized, as 
' could be some type of Federal reimbursement or 
subsidy for costs incurred in caring for those who 
might otherwise be institutionalized. For the lat- 
ter to occur, minimum design and safety stand- 
^ ards for mult^wiit homes could be promulgated 
to inspireihealthier ^nvironitients for elderly resi- 
dents of board and care facilities. 

The different typesof congregate facilities brief- 
ly reviewed above attest to the growing variety 
of iiousing opportunities for most segments of the 
older population. Whether publicly subsidized or 
privately developed, congregate housing facilities 
. are the most promising types of accommodative 
living environments for the elderly who have re- 
duced orlimited functional capabilities. Congre- 
gate facilities become more important as the aver- 
age age 0(i residents increases in multi-unit 
complexes designed for the elderly. Yet, there is 
no national system by which these housing op- 



*>W1^ available, daU from a 1984 survey of SSI recipients^ under- 
taken by the Social S^urity Administration^ should provide infor- 
mation on the levels of care available to SSI recipients in different 
types of living arran|[einentS; including various types of board and 
care facilities. ^ * 
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portunities are coordinated or the average con- 
suiner can be informed about them. The growth 
ol privale and fniblic housing opportunities- 
ranging fron) accessory units to shared housing 
to comprehensive life care retirf3ment com- 



plexes —will continue into lh(^ next c(Mitury. As 
the U.S. population ages and the con)plexity of 
these housing opportunities grows, appropriate 
monitoring, regulation, and consumer protection 
will become more important. 



The micro-enyironment of housing for the elderly 



As noted in previous sections of this chapter, 
persoii^Mivironmeiit congruence becomes more 
important and more difficulrto achieve as peo- 
ple age— another example of both the increajjing 
heterogeneity and associated functional depen- 
dency with advancing years.' The ability of the 
environment to accomrnodate and respond to the 
needs of its aging resident is often overlooked (4i), 
It is usually assumed that what worked for per- 
sons aged 40 will provide the same environmental 
supports for persons aged 80. But this report has 
noted the changes in functional abilities that gen- 
erally occut with. increasing age and the need for 
appropriate responses to ameliorate the negative 
• effects of those changes on the lives of older 
Americans. ^ . • 

The characteristics of the residential environ- 
ment—its design; organization, and amenities- 
can have a profound effect on the ability of older 
individuals to function\idequately on a daily basis 
(10,11). For purposes of this repoji t; the "micro- 
environment" is defined as the immediate residen- 

/tial environment in which the individual lives, and 
includes the physical and esthetic elements that 
contribute to a person's quality of life. As ex- 
pressed in the afoi ernentioned HlfelD program 
goals, the micro-environment should provide safe, 
decent, and sanitary living quarters for all resi- . 
d^nts. For those older persons whose functional 
capabilities are reduced^, these goals increase in 
relevance. Housing technologies and design fac- 
toi s can contribute significantly to providing not 
only the minimum standards for adequate hous- 
ing, but ah enviroriment that fosters independ- 
ence and promotes safety and convenience as well 
(21). This section reviews some general housing* 
technologies thatj espond to these goals and pro- 
vides examples of their applications in the home. 



Technological applications 
in the home 

New technologies for the home environment 
are continually being developed', many of which > 
can add a measurable degree of convenience and 
safety to residents' daily lives. For the elderly with 
functional disabilities, some of these technologies 
can mean the difference between increased de- ' 
pendency on others for informal and formal sup- 
port and the ability to maintain one's independ- 
ence (5). The potential advantages are especially 
important to the growing number of plder per- 
sons who live alone. It is not only the fear of be- 
ing dependent, but also of not being able to seek 
help at critical moments that most concerns,^eo- 
ple as they reach the oldest ages. Technological 
applications in existing and new housing can pro- 
vide a measure of security and safety that helps 
dispel th6se fears. 

^ GEIVEHAL IN-HOME APPLICATIONS OF . 
TFCHNOLOGY AND^DiSSIGN 

Among the many general technologicaLor det-^* 
sign applications in thp home, a few low- and high- 
technology features stand out as the most impor- 
tant and feasible for the elderly, whether they 
are renters or homeownei s. These are discussed 
in the following section. 

Genel^al Safety Features,— Safety is a funda- ^ 
mental issue as persons age and functional disa- . 
bilities become greater. Injuries and deaths frotff . 
falls and fires are the most common dangers in 
the home life>of older Americans. In the Uiiited 
States, the elderly account for ohe-foiirth of all 
accidental deaths—more than twice their propor- 
tion of the' total population. F^lls are thfe leading 
cause of accidental deaths.among the elderly. In« 
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deed, pf^rsons over 65 account for more than two- 
thirds of all deaths from falls in the United States 
(15). The high risk of injury and death from falls 
t\as discernible implications for public poi^y; the 
economic consequences of falls in the elderly 
iMmMrre estimated to be between $2.5 billion and 
$fjii\lion per year. 

nl»k of Falls,— There are a number of low 
technologies and simple design adaptations that, 
if implemented nationally on a largfe scale, would 
greatly reduce the risk of falls and theij^ conse- 
quences for the elderly. Addinjg buffers to hard 
or shain surfaces is one generaJ approach. Prop- 
ei ly installed carpeting, appropriately secured 
^ji^atter rugs, upholstered furniture, and rounded 
edges on outside corners of walls, counters, ta- 
bles, and other furniture lessen the likelihood of 
falls and the degree of injury wh6n falls do oc- 
cur. These measures may. not prevent major in- 
juries in older persons suffering from severe 
osteoporosis, but most elderly would benefit from 
such prec^iutions . Care in the use of walkers, 
canes, and other ambulatory aids is necessary, 
since these assistive devices can themselves be the 
cause of falls. Abrupt changes in floor surface 
levels are dangerous, especially where there are 
no environmental cues such as changes in color 
or texture of floor coverings (15). A common ex- 
ample is the step down room with a one- or two- 
riser step that is not easily seen by persons with 
reduced visual acuity. Another hazardous element 
in housing design is the door that opens directly 
onto a stair ti^ad with no initial landing. The most 
common of these is found in standard house con- 
struction with doors that open dii^tly onto base- 
ment stairways. 

Stairs themselves are a major source of falls 
among the elderly. Most of these falls are due to 
tripping rather than slippin^The majof problem 
is inappropriately designed of marked stair treads 

iind lanViings. Elderly persons iwith arthritis or 
other causes of restricted mobility and agility have 
difficulty with normal riser heights when ascend- 
ir^ a stairway/ Reduced agility in the joints in- 

. creases the risk of catching the froht of the foot 
on the stair tread extension, or "nosing" (the por- 
tion of the tread that extends beyond the vertical 

l^iser), creating a forward fall on ascent. On dfe- 
scent, the short depth of the stair tread often re: 



suits in "oversteppinjj," which usually leads to a 
backward fall against the stairway. Deeper treads 
(1 1 inches is ideal) with lower risers (6 to 7 inches 
high) are the best environmental scrtytions to this 
problmn. Another risk factor in stairway falls are 
handrails that -are inappropriately designed or in- 
stalled atHhe wrong heigjit for the average older 
person. Be\^se the average older person has les- 
sened ability to grip large surfaces, handrails 
should be small in circumference and designed 
to fit^the partially closed palm. Their ideal height 
is 36 inches, the same as that for door handles 
and electrical switches. Stair safety is also en- 
hanced with ti^ad edge markiiigs on both the bot- 
tom and top edges of the stair tread. I^alls due to 
overstepping on descent ai e due not only to short 
tread depth but also to the poor visibility of the 
tread edge when looking down from above. A 
mixed blessing is provided by rionslip strips for 
stair treads. While they reduce the chance of slip- 
ping, they sometimes create forward falls when/ 
the foot stops abruptly on descent. Carpeted stair- 
ways should be carefully secured at all edges, es- 
pecially at the nosing and the back of the stair - 
tread. In all cases regarding stair safety, proper 
illumination will minimize glare, reduce confus- 
ing shadows, and maximize tread edge visibility. 

A considerably more expensive technology is 
the chair lift. It entails a fairly expensive addition 
to the home, requiring a well-Unchored glide track 
along one side of the stairway, on which an elec^ 

Irically powered chair moves. In some States and - 
ocal jurisdictions, electric chair lifts must con- 
form to local building codes, generally those that 
apply to elevators. Depending on type of model 
and width of stairway, the basic cost 6f a chair 
lift for a straight stairway ranges from $2,200 to 
$3,500. Stairways with bends and landings add 
. to the complexity and cost of this technology. 

Other general safety features to prevent falls 
in the home include the removal of thresholds 

' across door openings to reduce the likelihood of 
tripping. This hazard is often overlooked^ but can 
be especially dangerous when adjoining surfaces 
are slippery or of contrasting texture. Added dan- 
jfer occurs when a threshold abuts loose or frayed 
carpeting; which increases the risk of tripping. 
The elderly^ in particulai", should avoid high gloss 

- flooring that can be' slippery wheh wet and un- 
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forgiving on impact from a fall (e g , ceramic llle 
floQrs).^ 

Risk kt Fire.— Fire safety \% a second major 
concern in the elderly 's living environment. Al- 
though Ioc:aI fire codes vary, institutional settings 
and niujti-unit residential complexes are gener- 
ally requif-ed to have fire retardant and nontoxic 
materials whenjver possible, smoke detectors, full 
sprinkler systems, accessible fire extinguishers, 
and fire alarms with flashing lights as well as bells 
or sirens. Cllf?r|y marked exits withirf^specified 
distances frortilmy resident's room, fire-resistant 
metal entry doors for all rooqpis, alarm -apt ivated 
firebi eak doors in hallways and Common areas, 
and battery-power'edWnergency lighting are also 
generally required. Inspecfion ^nd enforcement 
of these types of fire codfe^ requirements Remain 
a problem in many communities, especially those 
with high propoiiions of older institutional dwell- 
ings that were constructed before such codes 
were developed. * 

Building requirement are far less stringent for 
single-fanlily residences. Local jurisdictions are 
increasingly likely to require smoke detectors in 
all new construction and retrofitting in previously 
built multi unit complexes or in single-family units 
that are sold. Because the elderly are highly vul- 
nerable to injury or death from fires, added pre- 
cautions are especially relevant in their micro- 
environment. Fire safety would be enhanced with 
emergency lighting, maximal use of fire retardant 
and noncombustible materials, and smokq detec- 
tors with alarm buzzers and signal lights. The 
detectors should be installed in all hallways, ad- 
jacent to bedrooms and the kitchen, and in base- 
ments. Hand-held fire extingui3hers in strategic 
locations (e.g., bedroom, kitchen) are an additional 
safety measure. Where feasible, safe egress 
through windows can be enhanced with step 
stools to reduce the risk of falls in attempting to 
climb over a sill. 

Fire prevention is improved by behavioral pre- 
cautions. Avoidance of smoking while seated in 
upholstered furniture and in bed are fundamen- 
tal prohibitions. Care in the use of. all appliancQS^' 
is also important. For those who may be forget- 
ful, self -monitoring appliances are a recent advan- 
tage. An example is the iron that shuts itself off 



if ovefhealod, tipped over, or left in ono position 
for a preprogrammed time. Similar technologies 
are becoming available for major kitchen, ap- 
pliances such as range tops and ovens (see subsec- 
tion on kitchens). 

/. 

.Emergency Response Systems. —General 
jfafety features go beyond those related to pre- 
^venting falls and fires. Electronic emergency 
alarm systems (e.gf, "Lifeline") are increasingly 
available at reasonable post. The most cojiimon 
type utilizes a personal transmitter that is either 
hand^held or worn on the body, usually on a belt 
or as a pendant. In an emergency, ^s in a fall or 
heart attack, the transmitter can be activated to 
send a signal to a central home unit that is inter- 
fased with the telephone. The home unit then 
automatically dials a centralized control center, 
that is lyonitored either Jby a person or a com- 
puter at all tjjfties. Most central monitors are cur- 
rently located in hospitals or in residential c^re 
facilities. In many systems the emergency auto- 
dial unit includes a "linp seizure" mechanism that 
automatically takes pver a phone line that may 
already be in use for a normal call. The central 
dbmputer can receive several calls simultaneously; 
it automatically decodes eqch call to identify the 
home from which it came and records the time 
and date of the^ emergency call. 

Stateof-the art systems.also have special signal 
codes to indicate the type of emergency involved 
(51). The signal codes indicate whether the source 
of the signal was the transmitter (most likely in- 
dicating a fall; heart attack; or similar episode); 
the emergency button on the auto-dialer unit (sug- 
gesting the person is ambulatory), or a smoke, de- 
tector or app^ance (indicating excessive smoke 
or fire). The central Aonitor automatically dials *. 
the home unit to coqjlrm that it was activated, 
at which time the monitoring staffperson calls the 
home number. If the phone is not answered with- 
in a specified time or number of rings, then the 
appropriate emergency assistance is contacted. 

The sensitivity of the system and the |X)ssibil- 
ity of accidentally relaying a signal /require care 
in the use and monitoring of all calls. Some sys- 
tems are programmed to internally verify daily 
that the system is not malfunctioning by automat- 
ically dialing each home unit to assure it is work- 
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ing. Tho homo units also have automatic battQry 
operation in the event of power failures or if ac- 
cidentally unplugged. When in the battery -pqw- 
ered mode, a signal is sent to the centraJ computer 
and the staff monitor will then call the home to 
aspertain the problefn. 

These emergency response alarm systems can 
be installed in most homes and are especially val- 
uable for persons who are prone to heart attacks 
or other acute episodes. In some isommunities, 
hospitals encourage their use ^SHme element of 
discharge plannipg. Monthly charges for these 
types of service begin at $35 per dwelling unit, 
depending on the complexity of the system (46). 
Available information suggests that e^jiergency re- 
sponse systems are of great value to those elderly 
nvho are^most virinerable: those with a history of 
afcute illn^s and who live alone. Physical safety 
and the feelings of security that assistance is 
readily available are the most commonly cited 
benefits that these systems provide for elderly 
users who consider them well-worth the cost^ 

Telecommunications Safety and Conven- 
ience Devices,— Along with response systems 
for emergencies, a new generation of high-tech- 
nology tplecomuiunications devices are being de; 
veloped that provide a much wider array of serv- 
ices oriented towaVd home safety, security, and 
convenience. One example is a system that em- 
ploys nijk^ropi'ocessors linked to one or more tele- 
phone/ to gather an^ monitor information pro- 
vided by sensors located throughout rf house. 
These systems (e,g„ 'Sensaphone") can monitor 
the home's heating, ventilation, and air-condi- 
tioning around the clock and autogftatically change 
room tempQj atures by preprogrammed instruc- 
tions. The system also monitors the home's elec- 
trical u0, its appliances; and possible sources of 
inefficiency. Loud sounds emanating from, any 
room that has a sensor can be detected^ The most 
sophisticated upits can also use infrared detec- 
tors to discern, at predetermined periods of time 
(e.g,, at night), movements inside or outside the 
house, or windows or dbors that are opened ♦ 
These security detectors can be linked with auto- 
matic dialers, similar to the emergency response 
systems, to notify authorities when assistance is 
needed, 
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Other telecommunications devices are creating 
opportunities for home-based safety or sfeif -health 
care instruction (see ch, 6), AlUiough in its infancy 
t(x\d relatively expensive for most residential ap- 
plications, interactive telecommunications may 
soon replace prbgrammgif videotape or computer 
disk instructional devices (73). One-way informa- 
/ tion systems are generally known as "teletext" 
services. These involve television signal broad- 
casts of information that are accessible to indi- 
viduals at home through a home-based decpd«i\ 
With the appropriate keypad, the uspr can s'elect 
the programmed Information for viewin^hrough 
^he television. Teletext currently'^ffers viewers 
a variety of programs in news, sports, entertain- 
ment, health instruction, consviijier information, 
and other services. 

Interactive systems with two-wa^ communica- 
tions are in their infancy. They are generically 
called "videotex" systems. These two-way infor- 
mation systems will offer a range of services in 
one unit. PTews, shopping, and banking services 
by telecommunications are expected to be the 
first applications for general in-home use (73), 
Videotex not only provides one-way information, 
but alsOi allows the user to respond through the 
network^ system, which usually involves telephone 
or x^able'television lines (or a combination of the 
two). Community -based trials have demonstrated' 
the usefulness of videotex in providing home- 
based electix)nic "catalogs" of consumer goods and 
in ordering merchandise through a home termi- 
nal. Videotex is a limited form of a comprehen- 
sive computer system that will automatically mon- 
itor and run all v^ajor aspects of the modern 
home— the ^'smart house" of today. These features 
are only the "first-gen'eration" of a new technol- 
ogy that may have significant impacts on the way 
people work, shop, and play in the future. 

For the functionflly impaired elderly; such sys- 
tems offer new opportunities to maintain their 
independence through home-based information 
retrieval, teleshopping; and banking. Other po- 
tential applicationsMnclude the ability to monitor 
a patient's vital signs and communicate them to 
a clinic or physician's office (26). The patient 
would in turn receive information.from the phy- 
sician. Interactive communications of this type 
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may reducer the burden of difficfifTtrips for mod- 
ical examinations. ? 

Pliarmaceutica! pi escriptioUvS also may be trans- 
mitted through this system, which^could include 
detailed records of all prescribed and over the- 
count^r drugs being used by the patient. Indeed; 
the problem of "polypharmacy" (»ee ch. 5) in the 
elderly has gi'own a4 the populationlwis aged and 
more drugs have become available. >tew meth- 
ods to monitoi' di ug intake u^ould reduceahe like- 
lihood of negative sicte effects ^rom imtoroper 
comhfinatioris of drugs, Computer-based monitor- 
ing sl/stems coqld aKso be used to "read" a patent's 
pllMniacy records stored on. a microproce\poi' 
embeilded in a magnetic strip of a plastic card 
that can be carried by the patient. The magnetic 
strip would be machinfe-readable and accessible 
to any physician or pharmacist; u^ho would reg- 
ularly enter new data abotrt the' patient. This type 
of monitoring could significantly increase the safe- 
ty of pharmaceutical decisionmaking by helping 
assure that a patient is not ^receiving improper 
combinations of drU|gs. 

Currently, these types of telecommunications 
systems are in development and trial phases. The 
expease of the technologies and their specialized 
comporients make them impractical for general 
use by most older persons. But they hold prom- 
ise for future applications that are clearly suit- 
able for the elderly. Contrary to some negative 
stereotypes; oldei' persons are both willing and 
able to learn how to use telecommunications 
, equipment (13). The key factor in the learning 
process for the elderly is the functional advan- 
Itige that the computer provides; whether for in- 
strumental or entertainment «ftivities. Older per- 
sons are also more likely to welcome computers 
if the keyboards have larger keys and the display 
SCI eertS^e enlai ged and their glare reduced. If 
they perform useful-functions at reasonable costj 
|}ersonal computers will be used by Older persoiis; 
even nui\sing home residents who have moderate 
mental and physical impairments (20;97). ThuS; 
as they become more affordable and user-friendly; 
home computers and other telecommunications 
devices should grow in popularity and accessi- 
bility among the elderly. 

The Kitchen.— Microprocessors also have had 
a valuable impact on kitchen safety and conven- 



ience for the elderly, f^ew appliances provide va- 
rious programmable functions to assure that 
foods are" both preserved and prepared appro- 
priately. Touch-sensitive controls oiuninate some 
of the problems that arthi iUc older persons have 
with knobs or dials. But these new controls tend 
to have poor features for the sight-impaired. I^et- 
tering and numbers are generally too small and 
of limited contrast for easy viewing. On the other 
hand; the ability to better control temperature 
settings and to use timing features make these 
appliances more convenient and safe. Whether 
"soft touch" push pad^Lpr dials; appliance controls 
for the elderly should assure sufficiently large let- 
tering and should be located apth^^ont of the 
appliance; never on the back panel. On ovens and 
rangeS; for example; controls on back panels are 
more difficult to see and present greater danger 
of burns from contact with heating elements or 
flames. / 

Wherever possible; design elements that re- 
spond to the characteristics of the elderly should 
be incorporated in kitchen designs. Ovens and 
ranges should be locateVl at counter height to min- 
imize bending, and reaching (19). Small counter- 
top ovens are partici^arly convenient because 
they are at the correct height and are often the 
most efficient size for preparing one- or two- 
person meals. Other low-teclniology or design fac- 
tors that add to the convenience and safety of kit- 
chens include roll-out shelves in base cabinets ; 
bottom shelves that are at least 10 inches above 
the floor (4 inches higher than normal); turntables 
("lazy Susansit) in corner cabinetS; ^nd roimded 
edges on all counter and cabinet edges. For the 
average older person^ ideal counter heights iffe 
32 to 35 inches (about 3 inches lower than most 
counters) andlhe bottoms of kitchen sinks should 
be approximately the height of a person's palm 
when standing. Counters and cabinets should be 
approximately 2 feet deep f<Jr ease of access to 
iteitis on shelves. Maximum height. for the high- 
est shelves should be 70 inches, Nonglare lighting 
over counters and sinks adds safety to food prep- 
aration. 

Various assistive devices also promote the ability 
of impaired older persons to function independ- 
ently in the kitchen. These include electric can 
openerS; jar cover openers (mounted under a 
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\^ Photo cmdlt: ComforlMbty Yours, Mgywood, NJ 

Turning handles can be used on appliance and faucet 
l^nobs to enhance an older person's grip anc( leverage. 



counter or hand-held), special grip enhancers that 
lit over handles of pots and pans, food prepara- 
tion timers witjh large numerals, and long-handled 
"reachers'Msimilar to those used in stores) fof'gel- 
ling hard-to-reach object?. 

The Bedroom.— One of the simplest changes 
in bedrooms is to raise thfe height of the bed for 
easier access and egress by older persons with 
limited joint mobility. Bolster rails that can be 
securely fastened to either end of the bed frame 
rails promote safety in getting in or out of bed. 
Nightstands should be slightly higher than the bed 
and lighting switches should be at the base of 
table lamps or mounted above the head of the 
bed. Touch-sensitive, metal base lamps are anoth- 
er convenient option. A telephone should be with- 
in easy reach from the bed, as should any emer- 
gency response trans jiiitters. 

As in all rooms, scatter rugs should be securely 
anchored or have nonskid. backing. Closets are 
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more convenient with track sliding doors, dual 
hei^jht clothes rails, open shelves from the floor, 
and rollout drawers for selected items. Design 
features that minimize the need to bend, stoop, 
or reach should be the guiding principles in bod- 
room design for the elderly (55). Simple devices 
also are available to assist older persons in dress- 
ing. Among the more common are long-haiidled 
Clipper pvills, hand ^extenders" for pulling on ho- 
siery, and the use of A/elcro" fasteners instead 
of blittons or zippers. 

The Bathroom*— The balhrooip is one of the 
most dangerous areas in the micro-environment 
of the elderly. Bathrooms are a frequent site of 
falls by the eldeAy and the characteristic hard 
surfaces contribute to the severity of injuries. 
More attention has been paid to promoting safety 
for the elderly in bathrooms than in any other 
part pf the micro-environment (38), Numerous 
low -technology adaptations to existing bathrooms 
x^ve feasible. Among the most common and worth- 
while is installation of strategically placed and 
well anchored grab bars on a bathtub's inner and 
end walls (using counler-sunk bracing), and over 
the outer side (with U-shaped, ''locking" ex- 
lenders). Grab bars should be made of stainless 
steeJ or high-impact heavy gauge plastic. Bathtubs 
should have nonskid surfaces; newer tubs are 
manufactured with such surfaces, but older ones 
usually need nonskid strips or rubber mats. 

Adjustable shower heads that mov^ to 3 feet 
along a vertical glide rail are convenient for older 
persons who have mobility and dexterity impair- 
ments. Push-pull or lever types of controls for 
water tnixers and shower diverters are more con- 
venient than other types of fixtures. Tub chairs 
that have adjustable heights, secure backs, and 
nonslip leg tips ai^e recommended for those who 
find it difficult to remain standing for a shower 
or to rise up from a bath. For the more severely 
restricted, tub chairs with feide transfer seats are 
available as well. Another option is a step-in 
shower stall made of molded fiberglass that in- 
cludes a sturdy, built-in seat and movable shower 
head (57). All bathtub and shower areas should 
be well-illuminated. 

Use of the toilet can be made safer by adding . 
assist rails on either side to help prevent falls. As 
with the bed, some older persons hkve difficulty 
in sitting on or rising from the average toilet seat 
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Photo crBdi(: Comfortabty Vbi/rs, Maywood, NJ 

Well anchored grab bars for bathtubs are 
an important safety feature for the elderly. 
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height of l(i inches. Various types of adapters are 
available to increase the })eight frdin 2 to 5 indies 
to ease this problem. Unless thev6 is an emergen- 
cy response system, a tolephonVi or other signal 
device that can be reached from the tub or toilet 
is advisable for older persons prone to fa lis ; dizzy 
/ipells, or heart attacks. Tiled or linoleum floor 
surfaces in ooms should be kept as dry as 
possible to minimize the risk of slipping. Ideally, 
bathrooms for the elderly should have well-se- 
cui ed wall-t6-wall carpeting or large scatter rugs 
with nonskid rubber or vinyl backing. 

Many of ^lese features i^epresent ac^ustments 
to conventional bathrooms. New bathroom de- 
signs based on ergonomic principles and design 
standards could be a niiajor step forward. Some 
attempts have been made to undertake such stud- 
ies and designs, but to date hone have become 
generally available to the public. A model bath- ' 
room for the elderly and handicapped has recent- ^ 
ly been developed by the Design Reseai ch Cen- 




Photo bndtt: Comfortably Youm^ Maywood, Nj 

Property Installed assist rails for toilets can be adjusted 
for appropriate height and width. 
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Photo oredlt: Design RsB^Mrch ^nter, University of Wlsconsln-Stout 

Prototypes of new bathroom designs are intended to promote the safety of older persons. 



The bathtub represents a si^fUfcant departure 
from conventional design. Rather than require an 
older person tb^step over the normal ISrinch out- 
er side of the tub (with or without grab bars), the 
Wisconsin design allows a person to sit in the 
open sided tub, which is at chair height apd has 
a built-in padded seat and back support. The bath- 
er sits, raises his legs, and rotates his body into^ 
the tub; much like getting into bed. A horizon- 
tally movable grab bar is uSed to raise the tub's 
circular outer side. This "bathing tube" is the 
enclosure for the water, which enters from show- 
er heads above or' a recessed "fountain" (i.e., 



ter at the University of Wisconsin-Stout. As shown 
in the photographs, the design is unique and at- 
tempts to provide a far more user -friendly envi- 
ronment for the elderly . Lighting is indirect and 
nonglare.^11 hard surfaces are rounded and the 
entire room is carpeted to cushion falls. The color « 
of the carpeting contrasts with the walls and fix- 
tures to promote orientation for the visually im-' 
paired. The configuration of fixtures and the stur- 
dy swing-out chair permit use at the sink and for 
transfer into the nonconventional bathtub. All 
shelves are within easy reach of the seated or 
standing person; the need tp bend is eliminated. 
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Photo crBdlt: DBBlgn RBM^rch Center, Vnlvenlfy of msconmStout 

The prototype bathtub design reduces the risks of falls 
from slipping and bending. 

faucet). Push-pull and slide controls for water voh 
ll^e and temperature are located on the grab bar, 
with an auxiliary set atihe foot of the tub that 
can be operated v^ith the feet. The recessed foun- 
tain allows the bather to test the water tempera- 
ture before turning on the shower 'heads. When 
finished bathing; the water drains out around the 
base upon which the person is seated (or reclin- 
ing) ami the^bathing tube side slides back into the 
unit So the|xither can swing out fo4he seat or 
step onto.tbe floor. ^ ' * 

The other unique design idea is a toilet that 
keeps the body raised higher than in conventional 
units. The seat is placed at an^angle that permits^ 
the user to maintain a squatting position that aids 
in defecation. A swing-doWn Support bar p^posite 
the seat provides additional safety and comfort J 
The angle of the seat is also more convenient for 
male urination. The Center has developed alter- 
native designs for toilets, including a simpler one 
that involves a hydraulic ^assisted seat to aid in 
lowering and raising one's body /along with side 

j|upport rails for added safety. 

^/ 

While these bathroom designs have not been 
adopted commercially, they hold promise for fur- 
ther investigation and modification. For example, 
recent marketing for newly designed tubs stress 
built-irjjj^ck supports and recessed fountains in 



I)lace of |K>tentially dangerous faucets that extend 
into tubs. The University of Wisconsin designs 
and technologies repr^^sent a coi>scienUiHis at- 
tempt to create a safer andjiioi e friendly envi- 
ronment in the most hazardous room for okier 
persons. 

The Living Areas,— Numerous environmental 
design adaptations have been mentioned above 
that apply throughout Uie home. Loose and frayed 
rugs are particularly dangerous/ as are glossy or 
slippery floor surfaces. Door handjes, recom- 
mended for all nursing hotneS; can be quite ex- 
pensive to install in one's home. But thei e are 
available a number of adaptive handle shaped de- 
vices made of metal or plastic that can be snugly 
fitted over existing dotw^^knobs to provide the { 
needc^ lever action. Numerous specially designed 
utensils such as scissors, gardening tools, screw- 
drivers; eating utensirs/and writing implements 
have extra-large and slightly curved* handles to 
aid in gripping. Plastic, rubber, or high-density 
foam pieces that can be slipped over the handles 
of regular utensils ai e a less expensive alternative. 

Upholstered chaii s with hydraulic or melhhn^ 
ical lift mechanisms under the seat cushions aid 
Ihpse with joint rhotion difficulty in sitting on or 
rising frem the chai\ Telephones with lai ge but- 
ton* and adapters for controlling the volume in 
the hearing piece are commonly available. Energy- ^ 
efficient windows with crank handles allow ease 
of use for ventilation as well ^s passive solar% 
heating. In fact, an important element in hous- 
ing design for the elderly is energy efficiency and 
safety in mopitoringjlhe heating an^ cooling sys- 
tems to prevent conaitions that lead to hypother- 




Phofo cr^t$: ComhrtMy Voun, Mttywood, NJ 



Various door knob adapters can be used, Including 
ones that convert knobs into handles or provide^ 
grooved grlp^nhancers. 
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mia qr hyperthermia, to which tiie elderly are 
particularly vulnerable. 

Numerous other housing design elements, low- 
technology adaptations, and high -technology sys- 
tems could be discussed (58;67). Clearly; the in- 
dividu£^ can do mOeh to foster a safer and more 
convenient micl o^nvironment without excessive 
expense. He can also invest considerable amounts 
to develop a computer based living system tlfiat 
performs a multitude o(functions-T-the so-called 
"smart house/' that would combine systems such 
as Lifelinejj^nsaphone, teletext, videotex, and 
other nlici'oelectronic applicatiqjns into a total in-' 
tegratod system. \ . 

Other recent high-technology applicaticfhs are 
in robotics, which are primarily being applied in 
manufacturings (see ch. 10). Also being developed 
are robots that perform various household func- 
tions. The current prototypes are most useful for 
assisting severely impaired p«i;^ns silch as para- 
plegics, ftowever, eveh the most well-developed 
robots teday require considerable programming^ 



to perform basic tasks. Experimental (and costly) 
mobile robots exist that can respond to selected 
voice commands and perform a limited range of" 
functions. Furthpr development of tliese prq|lo-^ 
types could lead to a time when they become 
much less expensive, far more appropriate for 
tasks of daily lining, and generally available for 
use in the average household^i 

Whether the issue is high -technology robots, 
home-basecf computers, housing design elements, 
or low -technology adaptations and 4|rsistive deiz 
vices, there is a need for g*ater public awarenes^ 
of the possibilities for promoting the functiondf 
^ independence of the eldeply. At the same time^^ 
the netvy^ork of public agencies and private orga- 
nizations involved iijlthe field of aging co^ld also 
be better informed. Finally^the privajp ifianufac- 
turing sector should be made more ^ ware of £e - 
significant and growing market fpr products a^d-^ 
sei^ices designed to meet the envirol^mental - 
needs of tlje^^lderly. 




Cloncluding remarks 



This chapter reviewed the broad range of 
factors that have au impact on the housing and 
living environment* o* the elderly. As the older 
po|)Hli|Uorvits^f ages, the proportions of older 
persons hvin^ alone, experiencing housing prob- 
. lems, or dealinjj[ with functional impairmentsare . 
likely to increase during the n^t three dec^es. 
New responses io a^si^ the elderly in maintain-. 
. 1 ing tneg^ independence will be nee<Jed if the pro- 
jected mcreases in nursing home populations are 
to be kept at a minimum. The maintenance and 
ene^gy burdens of older housing tend to fall on 
those elderly homeowners who are least able to 
pay those costs, while elderly renters (who tend 
to be poor) are faced with both shrinking hous- 
ing opportunities and risin^^oental costs. Jhese 
trends are occurring at a Umffln Federal hous- 
ing programs and subsidies ^ibeing eliminated 
or curtailesfl^he elderly land the poor are the twp. 
groups that are most vulnerable to these changes 
^ in F^tleral support for hbusing. 
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The growing need for congregate hcrtising'fa- 
cilities presents opportunhies for public andTpri- 
vate involvemeri! across a range of housiiWtypes « 
that can respond to lh6 leterogeneous charac- 
teris'tics of |h|[ Older }^pi]jation and their nedtls 
for supportiv^ living envirohments. Excess hous- 
"-ing space can be better tised to serve both eldei'ly^ 
homeowners and those 8ee|dng dehfcnt, frffordabl^ 
rental housing througr^;dev§lopments such as 
shared housing, accessory units, and grarai^ats. 
Board and care facilities may become more im- 
portant in providing both housing and protective 
oversight to many older persomwho do notre^ 
quire skilled nursing-ca^. The many typtes of life 
care and residential care cpmfnunities b^ng de- 
veloped attest to the market for this %id of 
macro-environmental sup^rt. The co$4oF such 
housing opportunities varies greatiy, depending, 
on sponsor, locatioA, and services provided. But ' 
the physical and psycholo^bal security provided 
by congregate facilities responds to one of the'ma- 



330 



I 



4 

Ch. Q—Technoltygy, Housing, ^nd the Living Environment of the Elderly • 325 



jor concerns of persons as they age. Maintaining 
one's independence, promoting a healthy lifestyle, 
ancj being assured of long-term care and support- 
ive services are the key attractions of residential 
care complexes. 

Opportunities to remain independent in one's 
home are also possible by attention to adaptations, 
design faclprs, technologies,. and behaviors that 



promote safety and security, rhese range from 
nonskid treads and appropriately designed stair- 
ways to ''smai t" appliances and totally new bath- 
room designs. As with all aspects of technology, 
their possible applications in the micro-environ- 
ment of the elderly will depend on their useful- 
ness, cost, and adaptability in existing living envi- 
ronments. 



Research 'priorities/ 



The? following items, while not exViaustive, in- 
dlcf^ the t3^s of rpsearcjj on housing and the 
livifig envirOTiment qf the elderly that would be 
beneficial in development of public policy: 

• accurate, assessment of the functional abilities 

older persons in tasks of dail^ living, ;the 
physiological biisjes o^ functional impair- 
ments, and the range of adaptive behaviors 
that are developed to Compensate for limita- 
tions in functional ability; 

• changes in household coVnpd&ltion of the old- 
old^d very -old subgi oups of t|ie elderly and 
their implications for future denaand for for- 

, mal and informal supports in the living envi- 
t Onment; 

• attitudes of the elderly and ^onelderly cort- 
cerning the types of housing opportunities 
that should be available and ther respective 
roles that can be played by the government 



and the private sector in providing those 
opt^hs; ^ 
jiiousing problems confronting elderly rentei*s 
artd.^ mortgaged homeowners who have 
household incomes below or near the Fed- 
eral poverty level;' . ^ 
the market for the full range of elderly con- 
gregate housing facilities and strategies for^' 
promoting their development, including a 
wide array of accompanying services; 
way 8 to promote development of new models 
and design^ of living environments for the Jto 
elderl^^ that better respond to their physical 
capabilities as well as their limitations; and 
development of improved projections of 
changes in household composition and hous- 
ing demand of the older population, and ways * 
by- which this demand could be met.^ ^ 



Issub^ and opiiolis 



ISSUE 1: Should .the'' Federal dtivernnhient 
expand existing programs that assist 
low-incon|e elderly' homeowners 
who have excessive^ housings defi- 
^eiencies and excessive cost bur(|ens? 

Options: 

1. 1 Cohgresii could avoid making changes in current 
pi^f;ranis ' that assjst this subgroup of older 
homeowners. f f 

\ 1.2 Congress could mandate additional investigation 
of the housing problems of poor eldefly home- 



1.3 



owners and the ways in which these problems 
coul^^be mitigated by the Federal Government. 
Particvlar attention could be focused on pdffsible 
biases against hdmeowners living in small com- 
munities in metropolitan counties that .^re nqt 
likely to benefit ur^er CDBG or Section 312 
programs. I| 

Congress could appropriate significant funding in- 
creases in the Section 312 program (perhaps in 
conjunction with the Community Development 
Block Grant program) that provides low interest 
loans to qualified homeownBrs for rehabilitation 
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of their housing. This expansion could greatfy in ■ 
^ qrease the number of loans nvailMe and/or in- 
crease the subsidies for lo^er inteivst rates on 
such loans. The subsidies could be modeled after 
,the interest credit provided under Sections 502 
and 504. 

1.4 Congi^ss could amend the Section 312 rehabili- 
tation loafi program to permit outright grants or 
interest-free loans to low-income elderly home- 
owners for amoving physical deficiencies in their 
housing. Other amendments could broaden the 
availability of the loans to areas that may not hav^ 
CDBG or urban renewal programs, 

1.5 Congi ess could legislate new amendments to the 
Internal Revenue Code to permit tax incentives 
(deductions or credits) for expenses incurred by 
low income older homeowners in correcting cer- 
tified housing deficiencies. 

ISSUE 2: Should Con^rms support the use Ol 
specific technologies^ in the home 
that assist slightly impaired older 
persons in carrying out their daily 
activities? 

Options: 

2. 1 Congress could avoid further involvement in pm- 
moting or subsidizing^ specific home-based tech- 
nologies or self help devices" for the elderly. 

2.2 Congi ess could indirectly suplport the use of tech- 
nologies in the home by encouraging or mandat- 
ing that the Consumer Product Safety Commission 
(CPSO monitor and evaluate the range of avail- 
able products and self-help or assistive devices 
targeted toward elderly persons living at home. 
Such CPSC evaluation yvoidd-discourage consumer 
fraud and indirectly provide consumer protection. 

2.3 Congi^ess coidd require sf)ecific safety standai^s 
on proi^ucts used in the home to assist both the 
well elderly and those who are frail. These stand* 
aixis could be base<i on evaluations of product use- 
fulness, safety, cost, and degree of complexity, 

2.4 Relatively low-cost technologies that can be easily 
added in the home to promote safety, such as stair' 
treads, grab bars, and other alterations, could be 
encourage by Congress through amendments to 
Iwusing rehabilitation programs anci in coordina- 
lion with social service programs unden the Older 
Americans and Social Security Acts, Selected tech- 
nologies could be specified for these purposes, 

2.5 Congress could promote the use of motie costly 
or amplex technologies su^h as electrtfnic devices % 
(e,g., alarm systems), telecommunications, and^ 
similar devices for use in the homes of older pex;- 
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sons. Such Federal support could involve consum- 
er ii) formation progjams, tax incentives, social 
service cooixtination, or direct cost subsidies^ 
2. 6 Congress could limit Federal involvement by only % 
subsidizing the use of selected assistive devices 
that are not nbw considered medically mimburs- 
able under Medicaid, such as hearing aids and 
corrective lenses. The Medicare reimbursement 
criteria would include medical evaluation atyd^w - 
tification of need. 

ISSUE 3: How could Congress encourage util- 
ization of technologies that proinpte 
the independence of older persoi^s 
with functional impairments and 
major activity limitations? 

Options: 

3. 1 Conginss could maintain existent housing and so- 
cial 5em'ce policies that generally favonltwse who 
are functionally independent. ' \ t ^ 

3.2 Congress could require increased utilimtion of 
technologies for functionally impaired older 
people in federally subsidized housing thix)ugh re- 
qi{iren}ents under the Section 202 or Section 9 
housing pmgrams, Cooi^dination with Tide 'XX and 
OAA social service pmgi^ams would also be nec- 
essary, as wfill as development of standardized 
functional assessment technologies, • 

3.3 Congress could expand the scope of such assist- 
ance to include similar utilization of in-hbme de- 

• vices for all older persons who requii'e assistive 
devices to maintain their independence in the 
community and the home (functional assessment 
technolpgies are aSsdmed fmm option 3,2), 

3.4 Congress could indiixfctly support efforts to in- 
ci^ase the ut^zation of inhome assistive devices 
for the functionally impaired elderly through pub- 
lic information programs and the coordination ov 
advocacy activities of social service agencies. " 

ISSUE 4: Should Congrefl^provide increased 
support for public and private, 
sector efforts to develop and utilize 
new housing construciion and de- 
sign technologies that assist older 
persons to maintain their independ* 
^nce in the home? 

Options: ' ^ . x 

4. 1 Congress could maintaii) its current level of su/)- 
^ port through existing Federal housing programs 
aifd incentives to the private sector. 
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as rental apartmoilts. New constiuctivn and 
^hetrofitting technologies, such as factory -built 
jnodular bathroom and kitchen units, could be 
encouraged to control costs while expanding the 
i housing st(x:k for hotif older an^ounger pemons, 
5ff juongiess could earmark specific sums for fund- 
,V W(. '^^^ expansion of shared housing programs 
thix?ugh cixyrdinated efforts under lltle A'A, OAA, 
and HUD. Other support V,ould he provided 
thmugh progi ams such as Section 312 to subsidize . 
necessary rehabilitation of existing houses to make 
them safe and sanitary for shq^red housing use. 
Such efforts could be linked with community- 
ImsM development of long-term care programs 
tfi^encourage informal supports along with formiti 
services, 

5 A Congir^ss could subsidize, thwugh direct HDD And 
I^nHA funding assistance ^nd indirect tax 
incentives,, private sector conversion of dormant 
commercial and Industrial space into i^ntal units. 
Special consideration could be given to those 
projects that are for central city and rural areas, 
that meet Federal desigfi requirements for 
elderly/handicapped residents^ and that 
encourage the provision of congiegate services. 
^5.5 Federal assistance similar to that described in 
option 5.4 could be made available to pmmote 
board and care facilities that meet additional re- 
quiivments for assisting functionally impaii^ (but 
not ill) older persons thmugh long-term care and 
congregate services, 
5.6 Congress could promote the development of va- 
rious home equity conversion options (e.g., in- 
verse mortgages J sale leasebacks) for older home- 
owners^ Included in such legislation would be 
adequate consumer safeguaixlsj pmtection of cer- 
tain in-kind and entitlement benefits, federally- 
subsidized insurance fbr such financing, and Fed- 
eral income-tax incentives for private sector 
activity. 



\ ■ . . , 

4 2 Congi'ess could expand the scj[>pe of existing Fed- 
oral housing rehiibilitation loan programs (e.g., 
Secri^ 312) or encourage the expaiiUoiljbf com- 
^ munlty 'based grants (for low-incotpe ^yerstJiis) 
through the CDBG progi am to promote the rede^ 
sign hnd mtmiltUng of existing dwelling units. The 
programs could^ focus on structural changes that 
are required to permit older persorfst who have 
become functionally disabled to remain id their 
c homes (eg,, design changes such as ramps, 
d(xyr\vay ofyenings^TOjunter heights, etc., for those 
who become cpnfinedfo wheelchairs), 

4.3 Congiess coiml proniote similar redesign by 
developers of specialijzed housing complexes for 
impaired^older people through tax incentives, Fed- 
^ eral loan subsidies through HUD and FmHA 
programs, or other financing assistance. 



ISSUE 5: Should Congross encpurage and as- 
sist the expansion of housing ahei^ / 
natives that promote the continued 
functional independence; social well- 
being; 6r financial welfare of o Idih 
persons? ^ 

v.. 

Options: 

^ t Congress could encourage increased levels of 
funding for research and demonstrations that in- 
vestigate the feasibility of various housing alter- 
<Jhative$ such ds* accessory units, granny flats, 
shared housing, board and care, and congregate 
housing. Qjst -effective methods to develop such 
alternatives could also be investigated, including 
modular construction, conversion of commercial 
structures, and use of manufactured housing. 

5.2 Cong^KHs could utilize exist irig4n formation on tile 
prevalence of single-family housing among older 
homtHnvners, especially low-in/come persons living 
alone, to support construction of aca^ssory units 
4 
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Chapter lO 



Workplace Technology ^nd the 
Employment of Olaer 'Adults 



Introduction 



The struclure of the American economy has 
undergone major changes since the mid lSOOs. 
In 1850; the largest sector of the econorny was 
farming; which employed 64 percent of the liv 
hor force. Each fai in worker of that era produced 
enough food for four people. As the mechani;?;a- 
tion of farm work progressed, more food could 
be grown and harvested by fewer workers. Ma^ 
chines such as the cotton gin, tractor, plow, aTid 
reaper revolutionized productivity to the point 
that although only 3.1 percent of today's work- 
ers are farmers, each farrtier provides enough 
food for 78 people (37). 

By thq 1900s the mechAnization of farming had 
substantially lowered the prices of many prod- 
ucts. Spinning and weaving machinery, for exam- 
ple, combined with the cotton gin to reduce cot- 
ton prices. The concomitant decfine in need for 
farm labor pushed wprkers into urban areas, 
where factoiy employment was available. By 
1920, two of every fi^ajobs were in the manu- 
facturing industry, and tie share of farm employ- 
ment had fallen to 11 percent (37). 

Today, the concentration of jobs in the econo- 
my is shifting once again; manufacturing jobs ai'e 
giving way to service sector employment. Dur- 
ing the manufacturiiig boom of tfie 1920s, serv- 
ice employment accounted for only 11 percent 
of the work force. In the 1980s, the growing num- 
ber of two-earner families has spurred interest 
s;in dining out, traveling, and a range of other sup- 
^port services for busy families. As a result, new 
jobs in the service/sector abour^37and the pro- 
portion of jobs in this sector M)se from 11 per- 
cent in 1920 to 22 percent inWs&Z. At the same 
time, the emphasis on efforts required by occupa- 
tions withih these industries has shifted from 
physici»l to mental as machines t^ke^ over many 
manual functions. 



Today, workers 45 and over (hereinafter called 
"older workers'') are largely located in the indus- 
tries and occupations that offered good job pros- 
pects at the time they chose their careers. Older 
workers are concentrated in manufacturing in- 
dustries, which, though declining during the 
1950s, continued to hold the largest proportion 
of workei s. Both service and t/^e were then ex- 
panding.The country was experiencing growth 
and workers e03ected bright futures. 

The unprecedented, explosive paqe oL recent 
changes in workplace technologies may, however, 
be threatening future job security of older work- 
ers. Advanced production technologies, comput- 
ers, and" robotics were not available when today's 
older 'worl^ers^were training for careers. New 
computer and technology -dependent jobs are be- 
coming an increasingly larger share of the total 
job pool. Thus, workers lacking in appropriate 
technical skills have a decreasing number of 
employment opportunities. To remain employed, 
some older workers may be forced into low- 
skilled, low -paying jobs. Others may receive ex- 
tensive on-the-job training biit may be forced to 
retire. Older workers who lose their jobs are like- 
ly to have difficulty finding new employment at 
previ9us pay levels. 

' ' it- 
Technology may also oust older workers from 

jobs in declyiing industries and occupations. Neyv 
technplogy in these industries is making some jobs 
obsjpj|ete as machines substitute for human labor. 
The most rapidly declining industries are in man- 
ufacturing, and many of the declining occupations 
are in private household services and farming— 
all o* which hold high proportions of older' 
workers. ^ . \. ^ ' 

But just a^ technology threatens some older 
workers' chances of continuing in jobs they cur- 
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renlly -hold; it may be a boon for othofs. 1'ech- 
nology is creating additional jobs in many of the 
other industries and occupations in which older 
workers are concentrated; and new service sec- 
tor and clerical jobs may provide opportunities 
to some older workers. Tliese growing industries 
and occupations may also signal opportunities for 
part-time work, which is a goal of many older 
workers. It is also a goal of women of all ageS; 
whose number in the labor force is rapidly in- 
creasing and who may be a source of competition 
for these jobs. 

Technology can be particularly helpful to older 
/orkers who have physical impainnentS; by of- 
fering them assistive devices to compensate for 
aning physical strength, eyesight; or hejftring, 
/Use of theses devices can improve employment 
prospects for those not ready for retirement. 

Technology can also benefit workers who are 
involved in physically hazardous jobs or who 
wt)rk with dangerous chemicals or materials. Ma- 
chines are likely to replace many workers wh^ 
once riskeKl disease; disability; or death from years 
of exposure, freeing them to take less hazardous 
jobs. 



As the roquiroments of many jobs change, con- 
tinuous training and skill updating are becoming 
necessary components of work, Few opportuni- 
ties for reti aining of workers are available today, 
but it seems that o\6^' workers, for a variety of 
reaspns; have even feyver training or retraining 
opportunities offered to them. This practice could 
qhan^ig in the future, however, as the work force 
ages and as retraining becomes more common . 

Technology can thus botli help and liinder older 
w(|(fkers' ability to continue working. If, on the 
one Jiand, current trends in innovation and im- 
plementation of mechanization continue, technol- 
ogy is likely to reduce opportunities for older 
workers or; at best, be neutral. On the other 
hand; technologyJjwTTne potential to expand op- 
portunities for older workers and to improve 
their working conditions. The future growth of - 
workplace technologies and their impact on older 
workers are likely to require scrutiny by policy- 
makers to improve the quality of worklife and 
provide job security for the total labor force. ^ 



Technolo^; older adultS; and 
employment opportunities 



Workplace technologies vary from simple tools 
and implements for individual workers to com- 
plex pi eduction systems that involve thousands 
of workers. The effects of technologies are equal- 
ly varied— they eliminate old jobs and create new 
oneS; enhance woi^king conditions for some and 
act as barriers to employment for others. 

Employment and the effects technologyNqiay 
^ave on an individual's work and work opportu- 
nities can be examined in relation to the econo- 
my's various segments: nine industrial tiectors; 
eaich of which contains up to nine classes of oc- 
cupations that in turn include various types of 
jobs I Technology can influence work in any or 
all of these categories. 



Each of the potential effects of technology may^ 
in turU; have an effect on workers over 40.^ Lit- 
tle research has been conducted on the special 
problem^faced by older workers as a result of 
new and changing technology; but the current 
state of technological change does hot appear to 
be a major concern for older adults. 



>For purposes of 4his study, most of which is focused on work- 
ers over 45 J older workers are defined as employees aged 40 and 
over, because tills is the age: 1) at which protection from dis- , 
criminatory hiring ai;id firin| practices begins under th^ Age 
DlsciHiminatlon in Employment Act (ADEA) of 1978; 2) at which many 
workers begin to notice changitig occupational opportunities; 3) des- 
ignated in much of the research literature as older employees; and 
4) of those aged 40 to 45 in I9g0 who will be 60 to 65 in 2000, the 
period generally covered in this study. y 
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Tevhnology ami Job ippportunlties 

LAIlOll FOBCK PARTICIPATION TRENDS 
tJF OLDKR WORKERS 

Pattc*rns of labor force participation of work- 
ev$ 45 and ovei' have been changing steadily since 
llie early lOOOs. For men, labor force participa* 
tion has declined across all older age groups over 
time. Between 1940 and 1983, participation of 
men 45 to 54 fell from 96 to 91 percent, partici- 
pation of men 55 to 64 dropped from 87 to 70 
percent; and the proportion of men over 65 in 
the labor force declined dramatically from 45 to 
17 percent. 

^llte^ns for women have taken a different 
bourse. 7 he (5omposftion of the labor force has 
changed to include far more women; 43 percent 
of today's U.S. workers are wOmen. In 1940, 24 
percent of women aged 45 to 54 woi ked outside 
the home; this figure rose.to 62 percent in 1983. 
The participation of wo/hen aged 55 to 64 also 
increased —from 19 to 42 percent— while partici- 
pation of those over 65 remained relatively steady 
at 7 percent in 1940 and S'percent in 1983. 

According to 19S3 data, large numbers of men 
and women over (S|^ were in the labor force but 
overall participation rates obscure substantial 
variation among more detailed age groupings. Al- 
though participation foi- men over 65 was shown 
to be 17 percent/ 25 percent of those 65 to 69 
were working compared with 17 percent of those 
70 to 74 and only 8 percent of those over 75. The 
pattern is similar for older wpmeii. Aggregate 
data show participation rates to be 8 percent; this 
consists of 15 percent for women 65 to 69, 8 per- 
cent for those 70 to 74, cftid 3 percent for women 
over 75. This age -based trend is similar within 
each racial group. 



Althl^gh participation rates of workers over 
45 have fallen since early in tlie century, thb num- 
bers of those working- have increased. In 1950,' 
approximately 22 million workers were over 45; 
by 1983 the number of workers in this age group ^ 
totaled almost 32 million. The 55-to-64 age group 
reached 12 million in 1983 (up from 8 million in 
1950) and there were 3 million workers over 65 
in both 1950 and 1983, These increases in num- 



bers have oc(;un ed despite drops in participation 
rates. < ::t 

Several factors are said to account for the de- 
cline in p! oportions of older workers. Some com- 
panies relieve the excess in their labor farces by 
Offering incentives to older workers to retire 
early. Poor health has also l^een a limiting factor 
in work participation, as discussed later in this 
chapter. In addition, some legislation has supplied 
incentives tq leave the labor force by age 65 or, 
before. The availability^df Social Security and pri- 
vate pensions often makes it finjincially feasible 
for workers to retire before 65. 

Though the labor force participation rates of 
plder men are expected to contirtue declining, cur- 
rent and proposed legislation that influences the 
choice to retire or remain^employed does not en- 
courage early retirempnt. Recent amendments to 
the Social Security Act raised ^(jjftartjup age for 
collecting full retirement ben^its fi 6m 65 to 67, 
which will be pha^d in between 2000 and 2022. 
The 1978 amendments to the Age Discrimination 
in Employment Act (ADEA) raised the age at 
which employees can be forcibly retired from 65 
to 70. Recommendations to streamline the Medi- 
care system have proposed raising the age of? 
eligibility Irom 65 to 67 to encourage people to 
continue working in order to be covered byjn- 
surafice plans. ' j 



INDUSTRY TRJBNDS 

Since 1900, changing technology, coupled with 
shifts in consumer demand, has redistributed the 
concentration of jobs among industries. In 1900, 
36 percent of jobs were in manufacturing, 16 per- 
cent in trade, and 11 percent in services; toda)^ 
only 20 percent of jobs are in manufacturing 
while the trade and service industries each ac- W 
count for 22 percent. Between 1969 and 1979, ' 
almost 90 percent of gains in total employment 
occurred in the service-producing sector; 

These sectors— manufacturing, service, and 
trad%— are those in which workers over 45 are 
most likely to be employed. Men between 45 and 
64 at e most likely to be involved in manufacture 
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^ Photo credfr Alonzo ZamQrra 

Some older workers are employed In tr^ide or service 
occijpatlons that have not K^B^fl. affected 
by technological change. , 

ingr me^over 65 are most often employed in serv,- 
ices; and women oyer 45 are most likely to have 
jobs in the service sector^ 

occxjpAtionXl trends 

Nfajor economic shifts can be seen in growth 
comparisons of white-collar, blue-collar, and serv- 
ice, workers over time. In 1940, workers employed 
in these occupations accounted for 31, 57, and 



12 percent of the labor force respectively. By 
19W), these percentages had shifted to 54 percent,. 
34 percent, and 12 perct3nt (13). This increase in 
botli numbers and proportion of- white-collar 
workers indicates that jo|^s are. becoming less 
physically demanding and rt^qun e more inteHtx:- 
tual skills. 

The potential effects of changing technolog>''on 
older workers ai e seen in comparisons of occupa- 
tional trends by age. Among male workers 45 to 
64, the greatest number (21 percent) are in crafts, 
followed by managerial workers (19 percent), and 
pi ofessional/technieal occupations (17 percent). 
The highest percentages of men over 65 are in 
management (18 percent, or 2 percent of all man- 
agement workers), the next highest in profession- 
al/technical (15 percent, or 2 percent of all pro- 
fessional/technical workers), and service (13 
percent, or 2 percent of all service worKefs) oc- 
(cupations. " 

The pattern for female wojjkei s is again very 
different. Employed \Vomen 45 to 64 are concen^ 
trated in clerical jobs; 40 percent of all working 
women 45 to 64 are clerical worker||k Lower pro- 
portions are involved in service (21 percent) or 
professional/technical (19 percent) work. Women 
over 65 are rnost ofterf found in clerical (25 per- 
cent, or 2 percent of airderical workers) or serv- 
ice (21 percent, or 2 percent of all service work^ 
ers) occypations; 10 percent of all private house- 
hold Workers are women over 65. 

^Regardless of the number of older workers 
across occupations, certain occupations, particu^ 
larly farm, private household, and managerial oc^ 
cupations, have higher concentrations of older 
workers. Half of all farmers and farm laborers 
are men over 45 (14 percent ai^e men over 6S). 
Thirty percent of managers and administrators 
ai e men over 45. Among private household work- 
ers, 2 of every 5 are women over 45 (1 in 10 is 
over 65) and 1 in 5 of tliose employed in a clei ical 
occupation is a womian over 45. 

-•Large proportions of today's older workers ai e 
being affected l?y new technology as it rapidly 
changes the ways in which work is done. But lit- 
tle is specifically known about the extent of the 
influence of technology, or whether older or 
J^ounger worker^'are more influenced Tby it. It is 
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clear> however, that workers of all ages will need 
to adapt to changing needs for skills. 

Several examples illustrate tljis point. The na- 
till e of clerical jobs is undergoing significant 
^ change. Many offices are switching from electric 
typewriters, which process one page at a time, 
fo computers and word processors that can edit, 
store, and print lengthy documents in seconds or 
minutes. The (juality and speed of these document 
,.printei s has increased from {i printwheel print- 
time of 2 minutes per page to laser printers that 
produce typeset quality print in only 4 seconds 
^ per page. Executives of the future can expect to 
dictate directly into a sophisticated computer that 
understands si:Ktkefj language and can type the 
^ document simultaneously as it is dictated. There 
• may thus be fewer clerical workers needed in the 
futui e, and secretaries may need woi d process- 
ing, editing, and proofreading skills rather than 
typing skills, . ' 

Sein^ice jobs ai e also (jLanging. For example?, tel- 
ephone opeivitors' jobs are changing as companies 
install computel iied switching equipment. Com-^ 
puters take incoming calls and distribute them 
to available operators. In some locations, though 
tlie human operator may take requests for spe- 
cific phone numbers, the numbers are spoken to 
the recjuestei^ by a computer-synthesized voice 
while the operator takes the next call. 

Computers will make the jobs of some managers 
easiei^ and may,Jn some companies, eliminate 
some middle-management positions. Computers 
allow greater iuid faster ^corporate access to in- 
' foi niation and the ability. to monitor the work be- 
ing performed l]||^staff. In addition, experts be- 
lieve that computers can widen the span of 
control of middle management so that fewer man- 
agers will Ijg^eed^d^ supervise the jrame num-^ 
ber of employees (5). 

Computers may also simplify such profession- 
. al/technical jobs as those of scientists. Quick ac- 
cess to data bases and the use of special software 
packages that perform difficult and time-consum- 
ing calcj-Vlations and fcreate special graphics ,are 
among some of the improvements. Architects can 
now rely on computer^enerated renderings for 
some types of layouts, dramatically reducing t^e 
time required to produce the final blueprints. 



Eventually, the jobs of many private household ' 
workers who are over 45 are likely to be directly 
affected by i obots that can perfoi m housekeep- 
ing chores. Some highn^ost robots now available 
can be programmed to do such jobs as window- 
washing, floor-mopping, and vacuuniiiig^ JJuinan 
workers may provide supei vision ancWifcainte- 
nance to these mechanical helper's. 

Although technological change may reduce jotT 
opportunities for some older workers as new 
technplo^les continue to emerge, other older 
workers will be able to compete with younger'' 
workers for jobs that require new combinatiorjs 
of skills. 



JOB i REIVDS 

In specific industries or occupations technologi- 
cal advances will both change the Wxiy people do 
their jobs and greatly reduce the numbfer of jobs. 
When jobs are eliminated, the workers who held 
them are said to be displaced, i.e., unable to find 
the same type of work again. 

Despite the absence of comprehensive data, tt 
is clear that technology, as well as other factors, 
has displaced *some laborers, service station at- 
tendants) stenographers, and workers in print- 
ing, agricultl^e, longshoring, communications, 
mining, and 'textiles (1,24,3^,38,39,45). Several 
hundred thousand nretalworking positions and 
thousands of white-collar jobs are estimate^ to 
have been lost due to technological innovation 
over anj extended period of time (8). For exam- 
ple, the crafts occupations-^hich include print- 
ing and some metalworking occupations-^employ 
a large percentage of older workers. Because 
roughly one-third of workers in white-collar jobs ' 
are over 45, and the percentage of these jobs is 
expected to decline slightly through 1995, oldei^ 
workers in these occupations are also at risk of , 
losing employment. - 

A small degree of displacement ambng -oldfer 
workers has been documented, but the data on 
displacement do not distinguish between techno- 
logical change and other causes^ of job loss. A^ 
longitudinal survey begun in 1966 found that 7 
percent of men over 45 in a national sample had 
suffered an involuntary job losS over a 10-year 
period. Occupation, age, and education had little 
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Technological advances ar6 ^displacing some 
' service station workers. 



effect on the prQl)ability of older woi kei' displace- 
iiieht. Displacement occiii red more fi eqiiently in 
the private than in the public sector and less fre- 
(jiienlly in companies with pension benefits. Dis- 
placement I ates were; howevei\ higher in the 
manufacturing and trade industries, where older 
workers are most heavily concenti ated (31). 

The impacf of technological change on cui i ent- 
ly employed worfers is unclear.'^any labor- 
union oflffials contend that the use of robotics 
and othei Aechnological innovations will displace 
workers .^ome industry officials estimate that 
computer-integrated manufacturing systems re- 
duce labor requirements by between 3 to 1 and 
^ 20 to 1 (48). Manufacturers and users of these 
fnaehines argue that^ny employment impacts will 
, be cronsidei ably reduced by attritidli, retirement, 
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and retraining of existing woi kers (45,50), Observ- 
ers in the automobile industiy aigue tliat al- 
though technological innovations such as rol)()ts 
may cause inimediate displacements, th«y vvill 
ultimately create more jobs by making the UnitiMl 
States move competitive wjth foi eign pi odui ei s 
(8), Technological advances ar^also e>xp(H:t(Hl to" 
create totally new areas of woi k. 

lInemploym(;nt is a common conttetjuence of 
displacement. Although one thiril to one-hali of 
those who lost Jobs moved to new employment 
almost immediately, an additional one-third were 
unemployed up to IxJ weeks, and the i est wei e 
unemployed longei^ than 13 weeks. The period 
of imemployrtient, howevei\ was contingent on 
the economic conditions at the time of displace- 
ment. As might be expected, those unemployed 
in an unfavoi able job market had longer pei iods 
,of idleness lhan did workers displaced during bet- 
tei^ economic times, fhe state of the economy is 
thus likely to be very important to an older per- 
son's ability to keep oi^ get work. 

A 1980 1 eport found unemployment significant- 
ly related to the decision to i etii e eai ly; tliat "older 
male workers ai e being forced out of the woi k 
foi ce by a variety of factors such as agQ discrim- 
ination, and technological obsolescence . . . Retii e- 
ment legitimizes withdrawal /rom the work force 
in the face of difficulties finding suHable work" 
(6). Even, when such factors as health; socioeco- 
, nomic Status, available income, etc^, were taken 
into account, unemployment was associated with 
early retirement. The study also found that for 
white workers, 1 week of unemployment encour- 
aged workers to retire to the same extent tliat 
$1,000 in savings, stocks, and bonds would afiect 
this decision. *■ > 

One^of the most stiiking effects of displacement 
and unemployment is theTeported reduction in 
wages upon reemployment. The Parnes longitu- 
dinal study found that the major lasting effect of 
displacement was lower yvages; th|Uf^ who had 
been displaced experienced averageearnings that 
were 22 percent below those workers who h^d 
not been displaced*(31). A study of the automobile 
and steel industries found that when displaced 
workers bgcan^ reemployed, they d^d so at lower 
ea^ing.^^an they Viad previously enjoyed. The 
alTthors estimate that displacement resulted in a 
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p<^rmmiem o<tf nin^?s io^s ranging fron) 7 to 15 \wv 
c:tMit of iuinual income (20). Anothei* study x>l dis- 
placed woi kers foiHiiJ^ihtJirMy wages averaged 33 
pen ent lower at reeniploynieni (46). 

Job teniii c, which is strongly Uvssociatod with 
age, also influences wages at reemployment /Fhe 
longer the tenure, the greater the relative loss in 
earnings upon reemploymejit (20). The Congr€f^- 
sional Budget Office estimated that displaced 
f workers with fewer than 10 years seiij|[)rity were, 
aftei- 2 to (3 years, 'earning 91 percent of wliat they 
would have earned had they not been displaced. 
Wo! kers with 10 to 20 or more years of service 
liad w^ges 81 and 75 percent, respectively, of 
whlfTthey woyJii^ otherwise have earned: Some 
eJpfJei l8 estimate that $50 for eVery year over age 
25 is lost at r(H?mpk)yment after displacement (14). 

Older vsTorkei^s also ej^erience longer periods 
of unemployment iKan do yoimger workers (in 
1981 the mpan duiation of unemployment was 
14.8 weeks for workers 25 to 54, 18.3 weeks for 
workers 55 to 64, and 16.0 weeks for workers 
over 65). This long period of unemployment may 
result in discouragement; feelings of futility, and 
eventual discontinuation of efforts^ to find new 
employment. Diita from the Bureati of Labor Sta- 
tistics reveal the magnitude of the increase ii\ 
unemployment rates when discouraged workers 
are included. The i968 81 period showed an aver:/- 
d^e increase from the adjustment of 0.5 percent 
for men and 1.2 percent for wonrien in the 25 to 
54 group; 0.5 percent^fpr men and 1.5 percent 
for women in the 55' tg 64 group; and 3.2 per- 
cent for men and 4.7 percent for women in the 
4. over;^5 grjoup. As a result of their discourage- 
m^etK, some older adults who have been displaced 
*—HTom their jobs may choose to retire. 

Both displacement and unemployment can af- 
fect retirement incdme. If .divSplacement occurs 
before one is fully vested in a pension, pension 
income can be completely lost. Furthermore, since 
Social Security benefits are calculated onihe Basis 
of earnings, lower wages at reemployment can 
lead to lower Sociz\) Security income following 
retirement. 



' The /uliiJ'e 

Vhk piio>ii:crridN8 , 

Estimates of the size of the future labor foroe 
and levels of industrial and occupational employ- 
ment are based on vai yiitg sets of official govern- 
ment projectit&ns^^The most frequently us(*d pro- 
jections arfe those developed by the Department 
^of Labor's Bureau of Labor Statistics (BLS). Inilus- 
try^ occupation, and labor force projections are 
available to 1995, althoujgh they are generally ac- 
knowledged to be reasonably accurate foi^ no 
more than 5 or, at most, lO^years. High, middle, 
and low projections reflect varying assumptions 
about fertility, mortality, migration, and individ- 
ual socioeconomic characteristics. Occupations 
that are likely to.be affected by automation are 
identified; but the BLS does not project the im- 
pact of automation on employment levels by oq- 
ciipation or determine the number of individuals 
likelyTb be displaced by technology. 

Though projections of future employment (in- 
eluding labor force, grjiss national product, em- 
ployment by-ln^stry, and employment by occu^ 
pation) are invaluable for public planning and 
private decisionmaking, they depend on accurate 
anticipation of changes in the econottty. Since it 
is impOTsible to correctly predict what may oc- 
cur 10 years hence; three alternative sets of e^s- 
sumptions alft! developed in order to establish ^ 
range of possible outcomes. 

Because the art of projection is predicated on 
the use of numerous assumptions, different com- 
binations of assumptions cdn produce wide varia- 
tions in outcomes. Four BLS projections of the 
1980 labor force, made between 1965 and 1976, 
were below actual totals. Much of this discrep- 
ancy was due to difficulties in predicting the activ- 
ities of specific groups. For example, projections 
of niale participation rates were overestimated 
while female participation rdtes .were jgrpatly 
underestimated. The participation rate for wom- 
en 25 to 34 in 1980 was a full 25 percent higher 
than projected in 1965. For women 35 to 44,'jfiro-u 
jection underestimation errors ranged f^om 15.2 
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pt?rcent in 19(i5 lo 7^^ percent in 1976. Another 
problematic projcctioi^'as lor men 55 to 64; the 
U»65 projections overshot their actual participa- 
tion raje by 12.3 percent. The 1976 projections 
were off by only 1.1 percent. • 

Data Resources, Inc. (DRI), also forecasts civil- 
ian labor force participation. Although BLS pro- 
jections were/on the whole, more accurate (mean 
absolute deviation between actual and projected 
figures was 2.0 for BLS v. 2.5 for DRI), the 
projections were closer to actual participation^ 
rates for females, particularly those in the prob^- 
lomatjc age category of 2S to 34. DRI's feast ac- 
curate projections, those for women 35 to 44;* 
^were still closer that) those made by the BLS. 
1 hough projections both organizations can be 
inaccurate, the BLS projections are used in this 
report in order to be consistent with Federal 
usage of these data for policymaking. 

^.Projections of industry and occupation are 
unavailable by age, largely because of the diffi- 
culty t)f predictingnndividual job choices, which 
are based on numerous past experiences, future 
expectations, and personal decisions. There are 
thus rto projections on vdiich fo base estimates 
of the influence of futureAndustrial and occupa- 
tional snifts on labor fopce participation of older 
workers. Yet certain ^ssible effects can be an- 
/^ticipated, given what is already known about tech- 
nological change and jobs held b^ current older 
workers. 



LABOR ft>RCE PROJKC71 IONS 

Current BLS middle-growth projections indicate 
that the size of the labor force will increase from 
102^illion in 1982 to 127millibn in 1995. Mpst 
of this increase is expected to occuf between498J^ 
and 1990 as^the U.S. economy recovers frwri the 
recent recession. Between 1990 and 1995, em- 
ployment is expected to climb, but at a slower rate 
(34). 

Three general ti*ends are projected (12): 

• Over the next several years^Iabor force par- 
. ticipation rates for women 20 to 44^ip©^x- 
pected to continue their recent upward spi- 
ral, after which they will return to a slower 
growth rate than that of the 1970s, 



• Labor force^jarticipation rates for men over 
55 are expected to continije declinii^^jjll- 
though at a slowei>rate than during the 
1970s. ^ 

• Labor force participation rates for men 20 
to 44 are expected to continue declining, also 
at a slower pac6 than during the 1970s. 

I 

The projected labor force for 1995 shows a con-^ 
tinning high percentage of workers undei^ 45 and 
an increasingly sipaller proportion of workers 
over 55. The group between 45 and 54 in 1995/ 
which includes part of the baby boom cohort, is 
expected to grow by 4 percentage points, or'^lO 
million workers, from its 1982 total. Middle- 
-groAvth projections to 1995 suggest a , slight 
grawth in numbers of older workers in some age 
subgroups and a decline in others. In alotal la- 
bor force of just over l31 million, workers over ^ 
45 would account for 30 percent of the feibor 
fqrce (39 million). Of this group, 11 niillion (Aper- 
cent of Jhe labor force) would be 55 to 64 and 
3 million (just over 2 percent of the 4abor force) 
would be over 65. 

. The growth in nymber and proportion of older 
workers will mean an eventual maturing Of the , 
labor force. The labor force reached its highest 
median cige, almost 41 years, about 1960. The re- 
cent influx of baby boom workers has^harply de- 
creased the median Jige to a low" of 35 years in 
1982. The rnedian age wil|:jContihue at about this 
level untiri995, vyhen^^ the cohorts^of bab^^ 
boom workers will iMf^^ver 35, boosting 'the pie- 
ian age to well over 37 years. This fnaturing of 
e laboi^ force may enable industry to enjoy high- 
n productivity and lower xmemployitient over 
next 12 years as the individuals who make 
the labor force become better educated, have 
ider range of needed skJl^, and gain additional 
niority (12) ^ ^ . . 

he direction of future changes in labor force 
participation of older workeps differs markedly 
by seX;^but nt)t by race. The labbr force partici- 
pation rates of men of all races over '45 are ex- 
pected either to remain constant to 1995 or to 
decline, in some cases substatntially. For instance, 
participation of white men 55 to 64 is expected 
to drop from 70 percent in 1983 to 66 percent 
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In 191)5; among those over 65 it is expected 1o 
' drop from 19 to 14 percent. Black men are ex- 
pected to' show similar patterns. 

The proportion of women job holjflers over 45 
in 1995 is expected to increase from 1983 levels. 
Participation rates for both white and black 
women 45 tO'54 are expected to increase dramat- 
ically; a moderate increase is projected for women 
of both races a^d 55 to 64. The participation of 
women over 65, however, is ex|>ectedlo decrease 
Slightly, 

if 

.INDUSTRY PROJEtniONS 

BLS projections assume that "smokestack indus- 
tries" will not vanish, and attribute their recent 
job losses to the economy. Yet manufacturing is 
ex}>ected to grow slightly, accounting for only one 
of evei\v six new jobs between 1982 and 1995. 
In kfjy manufacturing industries such as automo- 
biles and steel, previous employment peaks are 
not ex|>ected to be regained .increasing consumer 
demand will boost production, but productivity 
gains through advanced technology and manage- 
ment efficiencies are likely to limit employment 
expansion (34). 

Most of jhe new jobs— an estimated 75 percent 
of those added through 1995— will be in the serv- 
ice sector. Within this broadly defined ^sector, 
medical care, business services; hotels*, personal 
services, and nonprofit organizations are ex-' 
pected to' account foi' one out of every three new 
jobs. * - 

V 

Kmployment patterns in other industries are 
\also expected to change. The trade industry is ex- 
pected to show large growth while both construe- ^ 
tion and finance/insurance/real estate are pro- 
jected to grow rnoderately . The remaining Indus- 
trie's should gain only slightly in employrnent, with ,^ 
the exception of agriculture, which is expected 
to decline slightly. • ^ \ 

Assuming that the current industrial distribu- 
tion of cohorts of workers now 45 to 54 and 55 
to 64 remains the same in the future, and that 
labor foi'ce growth follows BLS projections, these 
workei's are likely to be employed in industries 
with high or moderate growth rates. Manufac- 
turing,\vhich has the greatest concentratipn of 
workers over 45, is likely to grow moderately, 



while services and trade are expected to grow 
very quickly .^lliis growth in demand for labor 
could produce more job opportunities for older 
workers, unless youngei^ workei s and mechanizai^ 
tion limit these opportunities, rurtherimjj^e, siiice 
serticejobs engage a high proportioi%of other 
than full-time workers, and older adults report 
a desire to do part-time wo^k, the high-growth 
service sector may play an increasing i\ole in the 
employment of older workers. 

The size of the employing firmJhas an' impor- 
tant effect on the status of older workers. In 1979 
about 72 percent of workers over 65 worked in 
firms employing fewer than 100 people; 39 per- 
cent of those 5k5 to 64 did so. This is particularly 
significant since about 78 percent of the employ- 
ment growth in the private sector between 1978 
and 1980 occurred in businesses with fewer than 
100 employees (this figure does not represent the 
volatility of these businesses, which often fail 
within 3 years). The explosion of employment in 
these small businesses may provide^new jobs for 
older employees who wish to continue working. 
These firms Ynay before flexible asjto work 
structure, allowing alternative options to full-time 
work for employees. Older people are seeking an9 
finding employment in these small establishments. 
Of those workers over 65 in wholesale and retail 
trade? and the finance/insurance/real estate sec- 
tors, the vast majority work in firms with 25 or 
fewer employees. 

OCCUPATION PROJECTIONS 

Though (Jemand for prjoducts is expected to 
. provide greater impetus for employment shifts 
^ than labor-saving technology, automation is likely 
to change the distribution of occupations. 1 h& 
1995 forecast for specific occupations shows that 
the largest redistributional effects will be among 
professional/technical wprkers, who are expected 
to gain just under 1 percent of jobs, and farm- 
ers/farm workers, whb are expected to lose the 
same proportion. Operative employment and la- 
borers are also likely to show an overall loss, and 
managers, craft, and service workers an overall • 
gain. Some specific occupations are likely to de- 
cline. By 1995, the proportion of white^i^ollar 
workers is expected to be 52 percent— cltfse to 
today's level. Blue-collar workers are expected to ' 
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decline from 34 percenl in 1980 16 29 percent in 
1995 and service occupationvS to increase slightly 
from 12 percent in 1980 to 16 percent ill 19,95 

\ Projections of the influence of high technology 
on \oh growth depend on which BLS definition 
is used. Under the.broadest deifinition of "high- 
technology" industries,^ technology-rplated em- 
ployment could account for 17 pei cent of all new 
jobs between 1982 and 1995; under the most lim- 
ited definition it would accoimt for only 3 per- 
cent of these jobs (for specific growth expecta- 
tions see technical meniorandvmi D) (42). 

The porcontage growth of specific occupations 
within these fast growing industries is particularly 
high in occupations dealing directly with new 
technologies. In middle-growth projections -to 
* 1995; most of the 20 fastest growing occupations 
center m ound computer programming, servicing, 
operating, and repair. Growth rates will also be 
high for electrical and mechanical engineers, 
physical and occupational therapists, and medi- 
cal and bankings cl6rks. 

Growth in the number of jobs by 1995.aff^ts 
a different set of occupations. According to BLS 
projections, only 40 of the existing 1,700 occupa- 
tions will account for 50 percent of all employ- 
ment growth. The greatest number of new jobs 
will be available to building custodians,, followed 
closely by cashiers, secretaries^ office and sales 
clerks, nurses, and waiters and waitresses. Some 
of these job categories are largely indepcyident 
of new technologies aiid they are unlikely to be 
affected by lechnolqgicaKchange. A few, such as 
offiqc work and nursing, may be notably affected. 
Most, however, are relatively low-wage manufac-. 
turing and service sector jobs. 

The BLS provides U^rco doflnitlonfi of high toch"ology. ranging 
I rom v«ry brottd to v«ry IliiiltiKl. They arc, in order of magnitude 
from broad to ILmltod, tiie^tlowlng: 1) Any industry that utilizes^ 
twhiiology-orioiitetl workers accounting for a proportion of total 
employ niont of at least IV^ limes the average for all industries. A 
total of 48 industries are included in this category, three-quarters 
of them In manufacturing, 2) The proportion of technology ^riqiited 
workers relative to total employment in the indiistry is equal to or 
greater than the average for all manufacturing industries and the 
ratio of expenditures to salen la close to or above tHe average 
for all industries. This group includes 2S industries, and excludes 
most nonmanufacturing iiKluatries. 3) The ratio of RA.D expepdi- . 
lures to net sales is at leaat twice the average for all IfKlustriea. This 
definition includes only sIx indufitries; all in manufacturing. 
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A nurnber of occupations are projected to 
undergo rapid decline between 1982 and 1995, 
as a insult of expected demographic and economic 
changes in the United States. Heading the list for ' 
declines are jobs related to transportation, such 
as railroad conductors and taxi drivers, probably 
due to declinjlng demand for these modes of trans- 
portation. Numbers of priyato household vfork- ^ 
ers and servants, child-care workers, college and 
university faculty, and graduate assistants are 
likely to decline due to the lower numbers^of 
young pe6ple. A^iong the many occupations be- 
ing threatened by technology ^re postal clerks/ 
postmasters and mail superintendents, stenogfa- 
phers; typesetters and compositors, and rotary 
drill operators. if occupational employment pat- 

^ terns*for curi eot cohorts of workers 45 to 54 an<|| 
55 to 64 were to remain constant, future old6r 
workers would be unlikely to beliefit from the 
projected nefw and additional jobs in high-tech- 
nology fields., Most older adults ai:e located" in 
slow-growing professional, managenhL or craft 

^ occupations, and only small proportions oC^ work; 
ers ovpr 45 are currently emplo^d in occupa- 
tions such as scientists, computd^rogrammers, 
or compViter technicians. They are consequently ' 
less likely than younger workers to have the 
unique education and training necessary to com- 
pete for or to keep these jobs. 

Older workers may, however, benefit from 
grawth in the number of jobs in manufacturing 
imd-«^rvice sectors, wliich cofitain large numbers 
of older workers, and clerical or service occupa- 
tions, where older workei:s are also concentrated. 
Other "workers ipay see their job opportunities 
decline. The kinds of occupations that are likely 
to diminish in number are precisely those farm, 
professional, and specific craft ^CTTMpations in 
which older workers tend to be^mp\6yed.^ 

Robotics are a qiajor source qf the controversy 
surrounding displaeement'-gtf Hfuture workers. 
Some experts contend that industrial robots'iyay 
increase froip tody's estimated 3,000 to as many 
as 25,000 in the .ftiftomobil^ industry alone by 
1990, and these may eliminate a large number of 
jobs (8,18h^cordingto Geftera^Motors, a robot 
dii^pljices t.7 workers in m assembly plant and 
2.7 workers in a manufacturing plant (27). A re- 
cent study by the American Sbciety of Manufac- 
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Job opportunities for skilled craft workers are expected 
to decline in the future. 

f ' 

tiiring Engineer* predicted that as many as 30 
perceht of existing jobs in the automobile indiis- 
try could be perfoi^iied by robots by 1985 (25). 
The large numbepe^ older people who are auto- 
mobile workers or wiw^^^ork in other manufactur- 
ing and craft occupations may thus be at great 
risk of being displaced, although the need for ro- 
bot inaintenance and repair will create new jobs 
for some of these individuals. 

I^obotics may threaten jobs in areas other than 
automobile and steel manufacturing. Based on a 
survey of users m\A manufacturers of robots, Ro- 
botics International pi^icts tha^ 3 percent of cur- 
rent packers ahd wrappers, 5 percefit of wfelders 
and flamecutters, and 10 percent of production 
painters would lose their jobs (35), Similarly, a 
studj^of the Michigan auto industry finds that be- 
tweei;^ 10^,500 and 18,000 jobn, primarily welding 



and production |)aint jobs, at e destined to be elim- 
inated over the next 10 years l)y technology.* A 
Carnegie-Mellon study has identifiejK million Yac- 
tory jobs that robots will perfom, and an addi- 
tional 3 million jol>f> that robott might assume by 
the year 2000 (7). 



The lack of specific lafw nuition on older work- 
ers makes it difficult to delei mine which future 
older employees will )>e at risk of job loss due to 
tephnologi^al chan^f!. Nonetheless, information 
Inkers 



about displaced w 



in the Parnes longitudi- 



nal survey provifles the basis for possible future 
scenarios/Tjilthat study, divS^laced oldei^ workers 
were mos^kely to be employed in th(vtfade and 
manufa^iring indusli ies., Because projections in- 
dicate dkixX employment in b^tji^tjrihese indus- 
IriffS^ill^i ow j^l^T^Hture comd provide many 
employmenl^lbpportunilies foi\ older workers, 
either to remain in the labor foffce or to change 
jobs. If many df^ese new jobsrare technologi- 
cally oriepted, however, somVfmler xviafkers may 
need training. For example, growth in manufac- 
turing jobs is likely to b§ at either the high or low 
erfd of the skill and wage continuum: either low- 
paying occupations such as office clerks or custo- 
dians, or higLhpaying. high-skill occupations such 
as computer techj>fcians. Mostx^ldeiy^'orlTers 
need training to work in the higher pid of the 
skjil and pay scales because they aref less likely 
hold these kinds of jobs today .^ithout train- 
ing, ojder workers may have an increasing num- 
ber of Jobs available to .them but the jobs will be 
^at lower wages and at lower skill levels. 

Yet current displacement rates in these indus- 
tries are, high. In 1982,^ percent of all layoffs 
and 28 percent of permanent job separations oc- 
curred in the manufacturing industry. Trade 
ranked a close second in separations, followed by 
seivices. If older workers continue to be displaced 
in these industries, the growth in these indiistries 
could 1 esult in net job losses for older workers. 

Occupations with high concentrations^f older 
workei s also had {i high mean displacement rate 
in tfie Parnes study. Service, professional/man- 
agerial, and craft workers experienced involun- 
tary job loss more often than other groups. Futui^ 
employment in these occupational groups is likely 
to grow, although at varying rates. If technologi- 
cal change does not radically alter specific jobs 
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witnin these groups and older workers r^iain 
concentrated in the same industries, they may be 
at low risk of future .displacement. 

r There is as yel^ little agreement oi^^the overall 
number gf workei^ who face displacementji^y 
technology. There is some consensus that tech- 
nology will reduce the wumber of future jobs 
available in sl)me occupations, but its etfects on 
currently employed workers !||main difficult to 
J predict. / 



NATURE OF WORK 



Replacement of workers with Machines or ro- 
bots may also change the nature of work itself 
by changing the number of hours people spend 
at work, the type of work (lone, the skills needed, 
tin^^the sites at which work is performed. 

\t the turn of the century, workers ofren 
worked 14 hours a day, Tdays a week, 52 weeks ^ 
a yeiM\ Today's standard 40TK)ur, 5-day work- 
week Lai] be partially attributed to the mechahiza-" 
tion^f ingly^ry that increased the productivity* 
of porkers; '^orkweek? have been shortened 
mm further iin companies that have raised the 
number of hours w^orked per da^^ while kee[)|ng 
constant the number of hours wprked per w^ek 
(40-hour, 4-day weeks with 10-hour days). Other 
companies have reduced both total hours and 
days worked per week^f^B^our, 3-day Wfeeks 
with 12-hpur days). The pLS forecasts that the 
length of factory workweeks will be virtually un- 
changed in 1995 at 38.8 hours, compared with 
38.9 hours today. Foi^ the private^ nonfarm econ- 
omy, average weekly hours are projected to fall^ 
from 35.1 in 1982 to 33,1' in 1995. * 

Future technology wilhalso change the type of 
work and the skills needed in some jobs. For ex- 
ample, "paperless offices" of the future wil!*hold 
all records and files in a central^computer, elinii- 
nating the need for an employee to mjw^ebetweeiV 
typewriter and copj^ng machine. Conveyor belts 
. to move bulky material between offices may be- ■^ 
come commonplace. Clerical workers will need 
word processing skills or skills in computer pro- 
gramming and operation. 

\ l^ibraries are undergoing rapid change. Tiitie- 
K^ionsuming information searchesHhat once sent 
librarians to card catalogs and bookstacks can 
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now betione far more quickly and v^th minimal 
movement from behind a desk-to^y c^npuler 
terminal. / 

Bank tellers may change froifi serVing custom- 
ers ^irectly to servicing automatic tellers, with 
macjiin^ taking over mathematical calculations 
^and i-ecordkeeping while the human work(?r oveiM— 
\sees their operation and replenishes supplies of 
money and paper, ^ ^ 

In broader terYns, managers may do more of 
their "managing" through computer monitoring 
of employees' work, increasing the numbey of 
people and amount of information managed by 
simplifying access to workers and their output. 
Decisionmaking itself is now entering the realm 
oythe computer; which has already reduced th6 
umber of middle manager)j in some cjmTppnies 
(23). ■ ^ ^ 

Technology cff^iafso change the natuf^Bof work 
by changing the requii^mei^ts that work be done 

^ in specific locations. Typing ^r word processing * 
that used to require secretaries tobe at Uie work- 
place during working hours can now be done' at 
home by usir^^ telephpne<:ompute/ linkages. Hftrd 
popy could ai|\ /ays ife taken hom^ for editing, or 
dictation typed directl}Tnto a computer and trans- 

■ mitted for'print at an office work station, One 
cQi>aprate official estimates that the numbers of 
otfiR workers Wno use somfe sort of electronic 
office equipmqjujw rise from today's 5 million 
to 35 million within 10 years (7). 

Advancing computer technofogy also allows 
work to' be done, while travelings and Qommuni- 
cationsdechnology, by the process known as^^tel- 
econferencing/' cafi "assemble" meetings of peo- 
ple in far-flung locations without their having to 
leave home or office, v 

^ 

^PC^SIBLE IMPACT ON OLDER WOrJeRs" 

This evolution in job requirements may be par- 
> Ocularly beneficial to older workers by allowing 
• wider use of alternatives to fuU-time work. Results - 
"of^some surveys show that part -time-work or 4r* 
othe^ alternatives, to full-time employment are fa- 
vored ^ many 6Jder workers. In 1979, about 2^ 
percefit oi marriedtind 21 perceBAof Unmarried 
adults aged 65 to '69>rorked part^me. A 1981 
Harris poll fpuod that57 percept of respondents ^ 

'A. / "v ■ 
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cw Industry: Machineei Thnt Sec 



M/ichlnos that *see" may change the jobs of 
some workers of the future. By combining a tele- 
vision camera and a computer (an ''eye'' md a 
'1)raln"), robot machines can be tnade to do many 
tasks that humans now do, Robots can handle 
todions or dangerous jobs repeatedly and stead- 
ily without fatigue. 

For example, a Westinghouse factory in Wins- 
ton-Salem, NC, plans to uae robots to 
forge tui bine blades - Thesp robots ?0)ecit pieces 
of metal, place them in a furnjaqe, then remove 
the hot metal and place It in a machine that 
sliapes it info a blade When the blade ^nished/ 
a robotic "eye" insp^ts it tq be sifcre it is perfectly 
formed. • ' / 

Otlier robots, which havi^ arrhs. hands, and 
fingers, can select electronic components from 



■4 




4 place them into circuit boards^wiil^ 
peed and acQuracy than humans. 

The computer mlci ochipskjfiat conti ol these 
machines currently cost less than $10 each, 
which makes these Trobots and their capabilities 
attractive to ernployers. The systems'themselves, 
however, are expensiver-Q complete vision sys- 
tem with 6n)y*limited capacity often costs be- 
tween $15,000 and $40,000, 

Elxpanded use of these systems is expected to 
double or triple industry revenues from machine y 
vision systems ($20 mUHon in 1982) eacli year for 
tbe next several years, * 



Workerless Factories 



Conventional 'tixed automation systemis" in 
factories otc slow^ly being replaced by ^'flexible 
manufni^turing systems/' In a fixed system, ma- 
chines i^re programmed to operate in a prede- 
fined sequenqe of steps to jnaVp a prpducti: flex- 
ible systems alter their prograftis ar^ jbie^cp. tljejlr . 
products, depending on such f aotoi*?! ie^s tb^ 
ability of materials, the s(^d of other WaphllnS 
making needed componehtjj^ and the^|^^ 

rhis new technology can infcreftw^2ixMa^ 
while employing fewer workers. For example, 
a systen> installed in a GE locomotive f^artpiy now 
pi oduces a 2,600 pound motor f rame-rra jol^|h^at 
once took 16 days--in 16 hours. While 
workers were- displaced by the new system, 
otiiers have been retrained to monitor and con- > 
trol the computerised machinery . The floor f pre- 
man is now th6 console operator. - 

Flexible manufacturing enableis some f actpiies 
to opferate with very few workers, A Japanese 



tpolmaker factory in -Florence; KY ,whi()h would 
need 240 workers witih a conventjioMl manufac- 
turing system, now employs three*ih}fts of 15 
day-**nift Aybrkers/fonr c^^ evening 
aihift;:.and.no ^woi*kfir§ \ 

Jmpi^ye^ Id^^^ 
and operating arp qimi^pe^(^^^ flexl- 
ble miam -ft ne>^ .^y^ Air- 

craft Cp^^^^c^ 

ventiohal system a|^^ ^ep^ts. 'p^^^^ to 

■op^ra4(^<^^^ 

The benejfit§ tjr tji^fiyi^^ 
ofth^deysJ^^ 
viced jfpru^^^ 

to simpUfy |bbs de^clt^ 
. or flagging musji|[^ 
technology cpirid i^im|iri^^^^^ 
job3 that currently ^ir^ of 
older adults (^1)/ ^ ' 
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1 h() lasor rash ! oglsier has revolutionixcd the 
joh.s of many grocery store clei ks. They no long- 
er need to road ihe price of each item before en- 
tering it into an adding machine, but can $luiply 
bl ush the Item over a laser reader that reads the 
bar code now printed on most products. A cou^ 
f^*Uer interprets the bur code and assigns ft price 
to the item. The clerks seldom need to know 
price information since it is all held in a central 
(x)mputer. Price changes can be accomplished 
by the push of a few buttons. 



This equipment has fievenal advantages, both 
to gi'ocery stoie management and the customer. 
Management can accbss store inventory lists 
quickly by computer, adding new merchandise 
and subtracting goods sold with equal speed, 
whUe reducing need for inventory and stoclK" 
clerks. The customer benefits in that lower 
payroll costs are likely to be reflected in lower 
food prices and individual items and unit costs 
are automatically itemized dn purchase recess. a 



Win lid ( diismIci |>,u I w ork .illcr i*(Mir(MU(MiI 

'(171 \ IMtSO. I clci s liisiir.in('(* Co sur\(n" ry 
ported ||i<il .S.>'|)f M I cnl ol ihoir cinplox (Mvs w .uiI(mI 
p. 11(1 work allcr re! u cnuMil ; o^(m "hall |)r(M(M r(Ml 
|)krl him* w ofk (11.) \llliouf.;h lh(\s(* Mir\ (n .s hii \ 
liiiNh'il nlil^l\ (liu^^o. t) |(h^ ^cip h(Mwr(Mi wlial 
p(»(j|)lr iT*|)orl w ould do .111(1 Ihcir aclual 
ha\ inr. ao(^ D Hir lack ol ioloriiialioo abool lh(^ 
spccilK (11 ( unisianccs »o w hich |)(M)pl(* would a(j^ 
A |ol) oiler i (* coinnuiliiif^ linuv \\af^(\s. |\[)(» 
ol work, and workinj; hoors. lh(^ dala iodicalt^ 
llial so//;e people would holh pr(Meran(l us(» lli(vs(* 
options, and lh.it (l(^\ (*lopiiif^ lh(vs(* all(M nal i\ (vs in 
llu* work lor( (* wouhj Ix* I )(M1(M icicd to iIumh 

Mlhou^h llitvs(» all(M naii\ (' work options ar(* as 
iMre. a stu(l\ h\ t h(» \at tonal ( oniniission on 
I mpliu nient Moliex suf^f^(*sts that (Mn|)l()\'(M s w ill 
(*\|)and eniplo\ nuMit ()pp()rluniti(^s lor ()|(I(m* 
work(Ms-as lh(»ir nunilxMs iner(Ms(\ Initial pro 
•grains .u (* lik(*l\ to Ix* (l(*\ (»l()p(Ml Ixv ause the\' 
heneht holh (Mnplo\(M and (Mnplo\(M» 10). 

Some emplo\ (M S ha\ r tailo!'(Ml a \ ar'i(M\ ol (MO- 
plo\ nienl options to liu^ n(MMls ol nii(l(llf^-ag(Ml/7ind 
()ld(M (Miiploye(vs, in( ludiof^ aeti\(^ job r(M'ruitin(MU 
ol older p(M)pl(\ job sliarin;^. labor* pools lor part 
tune A\ or k. .01(1 plias(nl r(Mir(Mii(Mit ( )I(I(M' work 
(Ms s(»|(|()ni hiki^ .nl\antaf^(^ ol tri(\s(^ options lor 
two reasons iii.ina;^(Ms do not a(l(»(|uat(M\' eoni- 
niuni( a!(* lIuMr (^\ist(Mie(\ and takiiif^ a(l\ antaf^(^ 
ol lh(*s(^ ()|)lions nM\ r(vsult in r(Mlue(Ml salary and 
luMielils ( onipaiu us(^ ol sueh ()|)tions (lep(Mi(ls 
on M K h lti( loi s as I ) llu^ (l(\sire of th(* e()ni|)any 
to proiet I a positi\^* rmaf^(^ ol ()I(I(M^ workfM's. 2) 
the eharael(M' (.il l.ihor rn.in.if^(Mii(Mit r(^lati()ns. .*{) 



iIk* n(MMl to nie(M pr()(hieti\ it\' cUid lahor (l(M'n.ni(l. 
.ind 1) tli(* condition ol tli(* economy. I (n\(M- op- 
' lions .ii'(* ollered l)\- conip,ini(^s ii>f)()or rinaiicial 
positions (.{li. 10) 

V SoMw* (Mn|)l()y(M s c()iisi(l(M* work options as (mu 
plo\(M* IxMuHits I anployiiHMit ()|)p()rtuniti(vs and 
iK^w w oi k options lor oI(I(m* w ()rk(M s max Ix* pro 
\ i(l(Ml in ()r(t(M* to attract ohhM' consuuKM's. stahi 
li/(^ tli(^ \*()Uiif;(M* work r()rc(* \\ ith ()ld(M* rokMiiod- 
(Hs. i(Mlue(^ al)S(Mit(MMsni ■ f^ain (\\|)(M*i(Mice in 
workiiif^ w ith a (^(MKM ally oI<I(M* work loree in an- 
ticipation ol (l(Mii()f(raphic chang(*s, hire workei s 
w ho w ill a(Y(*pt lowMM* \\ af^(\s, (Micouraf^c^ jA*()rk- 
(M s to .stay at work to k(M^p n(MMl(Ml skills in tlxMr 
work l()re(\s, and r(\sp()ii(| to f^o\ (M niiKMit policx' 

K(^s(\irch(Ms who ta|)p(Ml th(* Xatioiial ()I(I(M' 
\\'()rk(M* Inlomiation Syst(Mn at 'V\\c I !ni\ (M sity ol 
Michif^an (>kW lound data on IS!^ c()in|)ani(^s i'(*p- 
i*(\s(Mitinf^ :iOO |)r()f^raiMs and/or |)ractic(\s. rh(\s(» 
pr()f^rains'iiiclu(l(Ml six typOs: hirin;^ lor rull-liuH* 
(MuployiiKMit ( \'l p(M-e(Mit), hiring lor part-tiiU(^ or 
t(MU|)()rary (MnployiiKMit (5 1 |)(M-c<Mit). j()b/\\()rk(M- 
ap|)raisal (.") |)(M-c(Mit). training ( \ '^ p(M-c(Mit), job i (*- 
(l(\sign (!) |)(M*c(Mit). and ri(\vhl(^ sch(Mluling (10 po^- 
( (Mit): On a national scal(\ lew compani(\s oiler 
such ()|)ti()ns. hut th(\\' ixvv (\\|)(M t(Ml to IxMome 
m()r(* |)l(MUirul as th(* luimlxM* ol oI(I(m- w()rk(Ms 
in( r(\'ises, 

/\n important conclusion ol th(\s(» sin(li(\s is that 
(MU|)l()y(MS will |)r()\'i(i(* options lor ()IcI(m- woi k- 
(M\s in th(^ luture, but only u Ikmi it is to tiie lii ni's 
ad\ antag(^ to do so. .\s tlu^ oldcM' work lorct* grows 
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and seeks the5>e options from employers; Iheir 
range and number ar e likely to groW; partieidarly 
as new technologies make it easier for employers 
to accommodate to shifts in vvorRdayS; hours, and 
the daily work force. 



Tder' workers are especially likely to benefil 
from the changing nature of work. People who 
^yjd it physically difficult or undesirable to leave 
^lK)me, due to disability or poor health, may be 
^ able to )vork at home doing clerical and office 
tasks, for examplp, or computer programming, 
» writing, or research. Should bad weather J^fi long 
commute, or inability to drive or difficulty in 
using public transportation keep potenlial work- 
ers at hoine, such jobs could be ideal 

t 

Some technological changes may enhance such 
alternative worl? options as job-sharing. Workers 
using cdniputers could store thq|r work^for use 
by a subsequent empjpyee. By pairing an older 



worker with a younger worker, flexible schedul- 
. ing could be l>eneficial for both workers. An older 
' employee wanting to phase into retirement could 
train an upcoming employee to take his place, re- 
taining needed skil^ for the employer. 

^ Additional benefits of alternative woi k options 
include maintaining more people in the work"^ 
force than would be possible if each worker had 
a full-time '}(^, providing additional income tax 
and Social Security tax revenues, delaying collec- 
tion l^y retirees of Social Security or pension ben- 
efits, and providing a higher income for older 
adults. 

As these optioils become more common, com- 
petition for them is likely to increase between 
older and younger workers, especially women, 
whojHre ouri ently seeking new work structures 
in brder to accommodate pressing financial and 
family obligations. 



Technology; retraining; and' older adults 



Retraining workers of every age is a matter for 
vserious consideration by both industry and gov- 
ernment. Some employers are expressing concern 
that the available pool of labor will not satisfy 
their n^^cds for skills. In the quest to keep worker 
skills curi ent; some older workers may need par- 
ticular attention (33). 

Inlbrmation is dieager about the extent of need 
foi* retraining older workers. Among the impor- 
tant question's are: 1) how well do older work-, 
ers' skills match the skills needed in the labor mar- 
ket? 2) how quickly are older worker's skills 
becoming obsolete? 3) if older workers are re- 
trained, how long will their skills be of value to 
the employer? 4) how ai e older workers differen-|j^ 
tially affected by eJriployer polities for retrain- 
ing due to advancing technology? 5) what effect 
does technology have on the working environ- 
ment? and 6) will older workers, if retrained, be 
able to compete successfully with younger work- 
ers for jobs? 

I heiietnl to update workers' skills will increase 
in importance as technology continues to change. 



As the labor force ages, fewer younger people 
with recently learned skills>^ill be available; in 
turittgr to other sources for skills; employers will 
neecfra focus on existing porkers. 

. "Jotis and the skills needed to do them are chang- 
ing rapidly. Change mayjDccur so quickly in* the 
futhr.e thatilicAording tbbjne expert, jn order to 
maiijjuiatheirskHls^ workers may need to be re- 
trainea frjDm fii^e to eight times over the course 
of their careers (7). ^ V • 

Employers and their unions are beginninmto 
recognize the growingjipadTor new skills. In the 
spring of 1982^rfPfc United /Auto Workers Union ^ 
gained commitments from General Motoi^ and 
Ford Motor Co. for $20 million and $25jTi^^ 
respectively, to begin .retraining programs for> 
their workers. Is the access of ^Ider workers to 
these trluning programs comparable to that of 
younger workers? Will large numbers of oldpr 
workers be retrained? Sources within the train- 
ing industry indicate that older work|rs have 
, fewer opportunities than younger employees tq 
be retrained at employer expense. This unwrit-. 
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ten stai)dard concerning retraining may stem 
from a wide varie\y of causes— negative attitudes 
about older ago, age discrimination, the belief thai 
older workers will not want or be able to be re- 
trained, or the belief that older workers will/by' 
retiring in a few years, be relatively more expen- 
sive to retrain than younger workers. 

Some efforts are being made to retrain existing 
worker?. Employers are straining both currently 
employed and displaced or unemployed workers 
to ensure their supply.of skilled labor. Although 
no figures are available on how much is spent spe- 
cifically on retraining oy which employees receive 
it, the American Society for Training and Devel- 
opment estimates that employers spend about $30 
billion a year for all types of employee retrain- 
ing (9). 

There is no comprehensive information avail- 
able on the types of jobs targeted for retraining, 
but ai'cview of business and training publications 
suggests much employer-sponsored reti aining of 
existing employees is for engineering and other 
scientific positions, clerical workers, and special- 
ized technicians. For example, machine mechan- 
ics are retrained to repair robots; engineers are 
updated on computer applications and electron- 
ics; clerical workers learn to use word process- 
ing and other computer equipment; chemical 
process engineers rej^eive additional training in 
biok)gical pij^f\sses;yid copier-repair technicians 
lei^^^n to service higft-speed printers. 

Though identifying workers displaced by tech- 
nology is difficult, when displacement does oc- 
cur, many wdrkers liecome eligible either for jobs 
requiriil^cSimilar skills or for retraining. Robotics 
International concluded that 50 percent of work- 
(^rs displaced by robots could be trained for new 
jobs in the same plant and another 25 percent 
could do other jpbs' m thp plant without special 
training (35). Some unemployed workers, such as 
auto workers^re being retrained for jobs in ro- 
bot repair <4|IM maintenance, electronics, and 
microelectronics. ^ i ^ 

Many observers agree that the need for retrain- 
ing will acct^lerate as technological change affects 
lairger segments of the work force (9,15). One cor- 
porate anajyst predicts that by 1990, nearly ^ 
manufacturing employees will spend 20 percent 



of the workweek in training programs to keep 
up with technology (15). A TRW Co, official states 
that, "In this (Jecade, virtually all of the Nation's 
workers, most of whom are now employed, will 
need to be retrained oj 'have their skills sharp- 
ened" (9). With the changing composition of the 
work force, many of those needing retraining will 
be both experienced and middle-aged. 



Benefits from training and retraining 

Employers report two mttjor benefits from re- 
training: 1) more* efficient use of human capital, 
and 2) retention of usefvit employees who might 
otherwise be hired by other companies. Other 
benefits to employers include reduction in the 
costs of recruitment and placement of new work- 
ers, decreased loss of productive employefes 
through attrition, maximum utilization of worker 
skills, an upgrading of the quality of worklife of 
the retrainees, and company perpetuation (36). 
In ' discussing company perpetuation in this 
context, one researcher says that "retraining 
strengthens the economic life of a company and 
increases its ability to compete effectively. Re- 
training is an organizational mechanism that per- 
mits a company to be more thin^^sjter more peo- 
ple' (36). 

^ ^'or example, one company offered an introduc- 
tory course in electronics to older engineers, with 
course completion to be taken into consideration 
in determining pay increases. Also, sinde a limitejd 
number of engineers in each department could 
attend the course, a certain degree of status was 
associated with being selected. Maintenance tech- 
nicians completing «^n electronics maintenance 
and repair course were given pay iggreases and 
higher status job titles. A cojppany mat retrained 
welders upgrWed their job titles, and the union 
later won a salary increase for this group of crafts 
workers (52). 



Costs of tra^inijrtg and retraining 

Little information is available on the financial 
costs of training, and nonfinancial costs or nega- 
tive elements of training tend not to be addressed 
in the training and retraining literature. 
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Managers often ask what training costs , and 
whether the cost is justified. Answeling these 
questions requires itemization of program costs. 
Usual budget categories include expenditures for 
training'Staff time, special rnaterials equipment, 
travel time for personnel tp take special courses; 
consultant fees, stateof4h6-art expenses such as 
confei'ence^); and expenses for the training proc- 
ess itself, such as salary costs of the training. Once 
an accounting of the specific cost is performed, 
the organization <:an judge, the program's worth. 
(51). . A 

> Who pays for. the costs of retraining and/how 
will they be borne by the company? Costs are 
often associated with company size and industry 
type. The Idrf er the organization, the greater tlie 
outlays. Major costs include' wages and salaries 
paid to workers being retrained, the time spent 
by other emplo5'ees on integrating trainees into 
the work of the oi ganization, wear and tear on 
equipment, and higher accident or product, re- 
jection rates, li\the context of adopting a philos- 
ophy about who should pay training costs, one 
expei't notes tha^ "un<Jer competitl/e conditions, 
all of the firm s costs will be clwrged to the 
worker if the training increases his future pro- 
ductivity in other firms as much a^in the firm 
in which he is training. Some fraction of costs will 
not be charged to the worker if the training con- 
tains elements of specificity, that is if it increases 

^ the worker's future^roductivity in the firm more 
than in other firms" (26).. 



Methods of training and metraiihng 

^he focus of methods of training older work- 
ers has shifted irt recent yeai's. As recently as thev;r 
late 1960s the older trainee was portrayed as one* 
with special learning problems associated with 
age. Today, reseai chers and some employers con- 
sider older persons just as cabbie' of learning new* 
skills as younger persons, if the training occurs 
jin a supportive eyrivirohm6nt. The work oppor- 
tunities of older trainees, hqwever, may he fewer. 

Many methods for training are used by indus- 
try (see technical mem9randum C). In deciding 
^on the most appropriate method or gr'oup of 
methods for a given training program > mariage- 
m>nt should consider: 1) what the trainee must 



do to successfully complete the program; 2) the 
extent to wliich ti ainees will be given an oppor: 
tunity to discuss the training and measure their 
own progress; 3) the exteixt to which the trainers 
will be updated in tfieir skills and given the chance 
to evaluate the training process; 4) the degree to 
which the training experience will approximate 
the job experience; 5) how the training m'ethod 
will adapt t£ differences in l^rning rate^S, avail- 
ability of trainee time, and trainee attitudes; and 
6) the cost of using the niethod(s) (5X). 

Concern about training the oldej^orker first 
appeared in the mid-1960s in European publica-* 
tions; much of the literature that continues to be 
generated on this topic comes from Europe. In 
1965, Belbin, the fir§t expert to address the status 
of the older trainee, outlined difficulties shown 
by British workers in laboratory studies— prob- 
lems associated with memory loss, rigidity in 
learning new material, lack of practice, and in-^^ 
adequate self-confidence. By the early 1970s, the 
literature posited that the older pei son does not 
necessarily face major problems^Wi learrapg new 
skills, and that 'In the past the^roblem Iras iJeen 
that teachers did not adapt (to the needs of adult 
trainees] (3)." Learning success w^as described as 
being only partly dependent on the teaching 
method used with the older person. 'The tradi- 
tional methods of teaching based on exposition 
and presentation of theory followed by later ap- 
plication may work w^ vyith younger people 
. , , but it appears that these- methods thgt are 
refined slowly through ^ch)iiol life do not survive 
i^s natural and easy ways of learning once the in- 
dividual has long left behind his schoolroom ex- 
perience" (3), 



An >\pr Lingus (Irish Airlines) program is onq 
example of retraining efforts created to^eet th 
special needs of older workers.^ The airline 
changed an outdated cargo warehouse that used 
'shelves-and-forklifts" technology to a $emi- 
. automatic rriechanism with electronidhlly con- 
trolled storage and retrieval of freight and a com- 
^puterlzed documentation system. Four elements 
<jn the retraining process were found to be valu- 
ably in retraining the older worker: 1) group par- 
ticipation by the trainees in using the new tech- 
nology; 2) management's continuous commuriica-' 
tion with the workers op their progress and prob- 
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lems: 3) use 6( a "discovery method" of learning 
where the trainees learned about the new tech- 
nology on their own/ in contrast to learning 
t,hrough the kx^ture method; and 4) use of job sini- 
iilated experiences rather than abstract learning 
materials {Z9)., ■ ' 

Factors affecting participation of 
older persons in retraining programs 

The participation of (^der workers in retrain- - 
ing programs can be affected by requirements 
and' conditions imposed by th^ training provider 
and by the attitudes and attl'ibutes of older work- 
ers themselves. Eligibility rdquirements and re-^, 
cruitment strategies often influence participation 
and vary from providelr to jiroyider. Employers 
consider job history or classificaticfh to be the 
most common efigibility requirement. - ' 

Often, as can be seen in the following case study 
examples; potential trainees must pass a screen- 
jing test. When formal screening tests are not 
used, some providers screen possible participants 
to help ensure the success of training. Most pro^ 
viders claim they do not use age as a formal eli- 
gibility requirement. Years -of -service plays a mi- 
. nor role in determining eligibility; . in some 
^nstances, workers participate tti training sessions 
based on seniority. Income and employment sta^ 
Uis; e.g., being unemployed, are releva^nt io some 
cases. Though these conditions anight only apply 
to the cases studied (see later section) they give . 
an indication of the way companies are conduct- 
ing recruiting for retraining. 

I" ■ " * 

*Some of these eligibility criteria mij^t work to ^ 
Che advantage of oldei* workfers while others 
might work a^inst older workers. Years-of -serv- 
ice requirements, for example, might favor older 
workers, who often have longer tenure on the 
job. The use of formal sci^ning tests migfit work 
against older workers whose education is less re 
c^ent*. Employers use a number of strategies to re 
cruit and select participants for training. Some 
of tHese include a forma! notification propess as ' 
laid out in collective bargaining agreements, at^ 
tendance at an initial information session, adver- 
tisc^tr^nt through company communication sys* , 
terns, and media or other third-party basis of 
disseminating information, - ' 



Employers may use both explicit and implicit 
incentive* to encojiiragc? participation. Individuals 
successfully completing training may rec:eive a sal- 
ary ificrease, new pers(?finei wiay receive wages 
while' being trained, and classes may be offered 
free of charge. Implicit incentives related to>)b 
^ro'moMon possibilities and job security may also 
be pr(^ided. , ^ 

. providers tiiay also use informal enftoui age- 
nient or discouragement to'guide individuals into 
or away Uiykx training o|^jiort unities, though 
.thei'e 18 no indication that' this is more often 
with older workers than with th^hr youngei' coun- 
terparts. ' " ^ ' \ 

< 

Little research has been eompleted\)n factors 
affecting an oldei) worker's participation* in train- 
ing and retraining. Twenty years ago, one study 
of a small sample of men identifiedjfpur factors 
that tehded tO disc<^irage workers fWm going to' 
training: 1) family ii^juence, 2) fatigue from eve- 
ning classes, 3) lalem apprehension about ability, 
and 4) nervolis str^ at the prospect of a more 
complicated job (30). A more recent «tudy of 
printers (11) fbuncl that younger,' healthier, and 
better educated men were more interested in 
learning new automated composiUng techniques 
than were most older printers who were within 
2 or 3 years of retirement, BotH yoiinger and 
older printers tended tobk&^i their interest in re- 
tr<|iining on p^-aclical considerations— possibility 
for promotion pr the cost of retraining prior {o 
impending retirement- 

Despite the paucity of factual data, the general 
perception i& that older workers hold niegative at- 
titudes toward retrainfrig. Some evidei)ce suggests 
that o\dSv persons hold more negative attitudes 
toward automation than do younger people. Opin- 
ion Research Corp. found that unwillingness to 
a(*cept ioc^eased automatioh in the vyorkplace in- 
reased^kh age (15J. Conversely, a General 
otors e^^rotive believes that some joWer employ- 
es "havp less fear of change than the young peo- 
, pie coming alopg. I don't think acceptance of tech- 
nology relate^s to age as much ^»^it does to 
motivation (15)/' 

Providers often feel that attitudes relatecl to re- 
training ^re likely to limit the participation of- 
middle-aged and older persons in training pro- 
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grams. Apprehension about -opera! log tiew ma- . 
cliinery, skepticism about the outcomes-oCrelraiti- 
ing, resistance to new technology; problems in 
rethinking how a fob is done>nomentucn of in- 
volvement hi work tasks th^it.limit free lime^, and 
difficulty -acccpiiiig young instructors wore ally 
identified Ify those asked in the caKe studies as 
attitudinal factors that might limit theoidcfl^er- 
son's participation in trajnjng. Nevertheless^^ro- 
riders did not feel the attitudes of middkvaged 
and older workers were significantly different 
fi om those of younger workers or that they posed 
majcjK {)roblems. 

Dfssat is friction with a current job might influ- ^ 
encejhe ojder individual's decision to seek retrain- 
ing, but voluatarjfc^withdrawal from the labor 
K force j:an be ec6|lbmically difficult for many 
workers, rhe lack of wages or a stipend may be 
R potontial barrier to retfainmg the unemployed. 
Although participants may be able to receive un- 
employment'insurance in some States while at- 
tending the retraining progr-am, this income may < 
be; inadequate for middle-aged and older partici- 
pants with . numerous financial oGligations. 

Case stiuiy example^ of retraining 

Stn'ei^al typeS of progi ams are available to train ' 
or retrain workers. Some are developed- for use 
vvithin a certain company while others result 
from cooperation .among industry ^ government; 
and educational facilities. ^mpdnies have thus 
far initiated programs because the available la- 
bor pool does not have the needed skills or be-^ 
cause it is advantageous to update or train work- 
ers in these skills. Most prograrhs are not designed 
specifii^lly for mature workers or older unem- ^ 
ployedTrifiividuall; in fact, because organizations 
provkling retraining seldom even collect detailed 
trainee a^e data, little information is available on 
the characteristics of retrainees. 

iFor this report, t Wo types of training were iden- 
tified— pre-employment and post-employment 
training. Each could be provided in-housq or by 
outside providers. Most of the representatr>?es of 
rhe training programs., despite the program's 
01 ientatk)n, did not believe that older workers 
needed different training than younger workers. 



A number of retraining f)rograms vvei e exam- 
itied. rhe case studjhexamples cited here describe 
current training anfi i^Mraining programs. Some 
cases \\'erc high-technology companies or com- 
panies dealing with new technologies; others 
were not. Retraining was offered in order to up- 
date> workers' skills. The electronic systems divi- 
sion of one large fii^ elected to retrain older 
employees instead of hiring new staff because 
retraining was be<ieved to be less expensive. l*\il!y 
SOpercenl of the trainees Were over' age 40. T^e, 
company found retraining both saved money In 
the long run by encouraging workers to continue 
working and kept needed^SfciUs within the com- 
pany. One reason for deciding' lA retrain was that 
40 percent of the company's wArk force would 



y Ptiptocmdlt:T0d Horowitz^ 

Retraining to update worker"^^ dkllls tmndflt^ 
the coHDpany and the worker. 
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he eligible fo retire vvithiti 10 ypHrs; the retire^ 
hient of this segment was projected to be vei y 
costly. It was hoped that retraining would keep 
some workers on the job Iongei>and thys stag- 
ger retirement benefit expenditures. ^ 

Anothei' company was founded with the ex- 
press purpose ofj^raining older executives to oper- 
ate person<ir(:omputers. As a result; more than 
60 peixent oCJhe worksh(^p Attendees have been 
over 40. 

J> 

Vni^v the Investment in People Program; the 
State of (California matches union and automobile 
manufiictyrei s' funds to retrain unemployed auto 
workers at a trade and technical college. Entry- r 
level electronics; welding; and diesel automotives 
are course topics. 

Workers of all ages participated in those pro- 
grams. Company officials found few failures; re- 
gfudless of age, to complete the coursework; 
younger and older workers did equajly well in 
the classes. 

The future 

The rature of training and retraining for work- 
ers of all ages will depend largely qn the availa- 
bility of skills in the labor pool. To the extent that 
older workers have the needed skills to do jobs; 
they will not be candidates for retraining. How- 
ever, the changing industrial and occupational 
structure indicates that many workers' will need 
training to operate machines and production 
processes that have rtever before existed. Meth- 
ods of doing" some jobs vyill change as technology 
shiftS; and workers will need to bq trained to keep 
up with these changes. 

I he need for retrainihg programs de]^nds less 
on the current balance of workers' skills vis-^-vis 
required skills than it does on the expected future 
skill balance. If the work force cannot adapt itself 
to changes In needed skills through educational 
institutions, and new production technology does 
not fully replace thq need for human operators^ 
retraining programs will become an essential and ^ 
comrnon practice (16). 
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If training programs become commonplace in 
future yearS; the question thejn becomes wl^eUier 
older workers will participate in these progi ams. 
Though older adults may have gained consider- 
able on-the-job experience over the yearS;Jhey 
arc likely to need formal retraining to change jobs 
or to compete for jobs with workers who have 
more up-to-date skills. 

Whether employei s will target these workers 

for skills upgrading is unknowi). Employers may 

choose to retrain older workprS; as was seen in^ 

some case study examples; if they believe it is to 

thefr advantage to do so. They niay also provide 

retraining programs for Jill workers in which 

large proportions of workers dVer 40 participate. 

Older workers may not; however; be specifically 

target^ for retraining; though they may need ad- ^ 

ditional skills or retraining as job requirements 

change. " " - 

■> * 

Other eVidencp suggests that workers niay^have 
decreasing opportuqities foi* retraining as they 
age. Some employers surveyed in the case studies 
believed that it was more advantageous to reti^ain 
younger rather than older workers because oldei^ - 
workers were more likely to retire. Other employ- * 
ers would rather offer attractive retirement ben- 
efits to workers at or near retlrgiiTeht age than 
offer to help update their skills (33). 

There* is substantial agreement that the need 
for training and retraining for workers of all ages 
will increase with the acceleration of technologi- 
cal innovation; but the approaches to meeting that 
need remain under debate . 

The success of future training endeavors ap- 
pears likely to depend in large part on the will- 
ingness of government; business; labor; educa- 
tional institutions; and other training providers 
to collaborate; and for older workers to accept 
and seek retraining opportunities. Some experts 
believe no one sector has the respurcqs or exper- ^ 
tiseto tackle the problem singlehandedly and^that 
traaitional education and training approaches 
have not succeeded for some population groups, 
includihg certairi types of older workers. Adap- 
tation of training methods to respond to the learn- 
ing needs of these subgroups could change this 
pattern. ^ . , 
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Technology; health; and physical capacity 



He^ilth ami physical capacity are important as- 
pecXs of an indivlcluarvS ability and desire to work. 
Decline in either of these areas often leads to la- 
bor force withdrawal. Thongh its importance var- 
ies in different national surveys, poor health is 
one of the most frequently cited reasons for the 
^^Wlecision to retire or otherwise withdraw from the 
labor force.. 

Many workers who retire for health reasons 
^ijcijve the labor {oi cv, as a result of chronic con- 
dition^ ie^g., cancer, diabetes, ai'thritis, or heart 
disease) ()9), or because of physical impairments 
(permauent defects, usually static in nature). Still 
others leave vvoi k because of disability associated 
with chronic conditions, accidents^ or injuries that 
limit thoii* ability to work./ 

According to dala from the National Center for 
Health Statisticjj, ichi^iic conditions are more 
pi evalent among ihc^e qver G5 than ^mong those 
45 to 64. Women are more likely than men of the 
same age to suffer from most chronic impair- 
ments. Physical impaii'ments that limit the ability 
to vvorkjnclude vision or hearjr^g loss, absence 
of extremities, paralysis, or deformities' and im- 
pairments of the back, or upper or lower extrem- 
ities—all conditions that are rtiore pievalent 
among those over 65. ' ^ 

T\\e presenile of chronic conditions may result 
in impaired functional ability, ranging from mi- 
nor disabilitjij^ or limitation in activity to severe 
disability in which the individual is l^edridden. 
Results of surveys l egarding extent of disability 
in the population haVe varifed over the years ac- 
cording to the abilHy of k^seekers to find employ- 
ment at the timefcf'thfe survey. They all agree, 
however, that a ffrge majority of people 45 to 64 
havc^u) disabilities, and tbal more than half of 
those over 6S h^^ve none. Moreover, only small 
percentages of workers 45 to 64 and fewer than 
1 in 5 people over 65 are unable to work diie to 
physical disability (see app. E, table E-39). 

The Hetirement History Survey, which exam- 
iniid the relationship between individual charac- 
ttM isti(;s and work\iisability, found that workers 
whose jobs weW» physicfilly demanding were 



njiore likely to report disability than those whose 
jdbs were less so, and that the existence of work 
limitations ofteiWed to withdi-awal from the la- 
bor force (47). Disability rates also yverc higher 
for workers with fewei' years of schooling; be- 
^cause they are likely to have pbysically demand- 
ing jobs, they are more vulnei able to wovk disa- 
bility with advancing age. Disability rates fo^' those 
over 50 wer e higher' for women than for \mm. 

Although physical limitations keep many from 
working; others continue to work even though^ 
they have minor illnesses jpfays of activity restric- 
tion due to sickness averaged^ 31 days per year 
for all workers over 45 in 1978-79, according to 
the Health Interview Survey. This number rose 
from about 23 days per year for those 45 to 54 
to 46 days for those ovei\^75. Yet the number of 
days a worker actualh^^ffayecNiome from Work 
due to sickness decreased with age— fi'omjj[> days 
pgr person per year for those 45 to 64 to 4 days 
formhose over 65. Though people who are older 
anidi still working may be healthier than others 
of their same age— Ijecause those in pooi' health 
have left the labor force—plder wor kers still miss 
fewer days of work thAn their yoiiViger coun- 
terpai'ts. 

Although the role of technology in disability 
rates and the general health and well-being of 
workers remains ill-defined, modern production 
and manufacturing processes, as well as the ma- 
chines themselves, may contribute to many oc- 
cupalionaliyH^^olatfed deaths. The National histi- 
tutes ol |;J^ilth'estmi^ites that 5 to lO percent of 
ca^;diovasculaivde<j^f]^15 to 25 percent of can- 
cer mortality, and ItTpei cent of deaths- due to 
pulmonary dysfunction may be attiibutable to the 
types of jobs workers do (4). New production 
methods that did not exist 50 years ago may in- 
duce or exacei'bate health prol^lems of workers 
who have done the same job for many yeai s. 
Moreover, occupational exposure to hazardous 
maniifacturin^processes is often not ^nanifested 
as disease for 15 to 25 year«, and some conditions 
may not be present until well after retirement. 
As a result, many of the victims are ©Wer. adults. 
Yet.most epidemiological studies*of occupational 
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health do not includr workers oyer agt^ 55 in their 
sainplos (2). 

Asbestos is a well-kiunvn exam|)le of a nuinu- 
faeturecl product thai is coi related with occupa- 
tional mortality. It is (^stjniated that exposure to 
asbestos in shipyai ds and odiei* indu^rial settings 
will hv. a factoi* in 2 million cancer deatlTs over 
the next 30 to 3^ years (.10). 

Disease and impaii^mtMit also result from tec^^^ 
nok)g^v' in the workplace. Recent siii veys of work- 
ers^f)! oducing or working direcfl[y with asbestos 
found that (H) percent of oldpr workers (mean age 
ol y(vii s) had some degree of respii atory 
Umitati()^(4). Many chronic conditions in older 
adults, including hearing impairiiient, arthritis, 
r(\spii atoi y problems, and dei^matitis are either 
caused oi* made woise by Lhcxwork environment. 

Anojher example of technology^-relaled impair-'' 
menl was observed in;a s^wdy of workei'A re- 
cjjuirod to p(M foi in ^(^pelit^ve\motions using the 
' wrist, sucli as mi^ht be expei ienced in assembly 
line work. Repetitive pressure, o^erexerjion, and - 
lillitig. pulling, or throwing.wbjeds were found 
to I (;sull in injui ies. Tbese iii)uries can be quite- 
cosdyMtie mean cost jVir case for ir^deinnity com- 
pensation was $1,026 and ihe mean cost per case 
for medical paymtnits waa$(vl8. Heading the list . 
for p(M cent of wrist injury claims was the manii- 
fa<:tnring industry (10,5 percent) followed by agri- 
culture (5:4 peiceiV) Since nearly one-third of 
mc?n and one-filth of women employed in manli- 
fact^ui in|j are^ between 45 and older workers 
com^)rise a large at-risk gi oiip for sqch injuries. 

()ffic(» automalion may also disrupt physical 
' healtli. (Considerable controversy iibout healtli ef- 
fects surrounds the use ol videtJ display terminals 
of minic()mput(M s and \Vord pijji^^essing machines. 
W+ien vvoi king over Oxtendet^pi^riqfjls, some oper- 
ators repoi t visual sti\iii^||^lfj^ir^/tjtjj^ , 
Back sti a'i'ti is also repoi^|ln a^s^^ inap- 
prcfjl^riate seating. ^ .J , ^ ^ 

Work-i'elat(ul stiess is an6f^36<^^ffecfr/)f tech- 
nology. Compulpi>s arplnow oi\|i&ble of>monitor- 
ing einployee^oducu^^ speed rfand»accuracy. 
For iiT?rfance. die Communications^ Woi kers of 
Americ/TKWA) notes that 150,000 of its members 
at Al1ni(M ican I^^lephone &. Telegraph (AmT), 
iiiost of whom ar<) operators using video display 
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termlnais,.are now monitored for specMl and ac- 
cui^acy by compiUfi . CVVA esiimates that by 1985 
half of AT&/1' kers will be so monitoi ed. In 
addition, approximately 25 peicent of the new 
retail sales cajjh registei s have monitoi ing capa- 
bility, Empkryers iise these systems to measure 
the outfkif of employees and determine produc- 
tion bottlenecks. Use of such equipment can in- 
ci^^ase productivity by as much as 20 to 100 per- 
cent (7). 
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Although this equipment means savings for eip>. 
plpyci s, theritai e pottMitial.costs^j^^tJ[j0^UK^ 
ual workers who use these syMems. Monitoi ing 
can increase Ihe anxiet3^i|^d ^tigiie of-workers 
and lead to depression . <p9iiyfmig to a li)80 Blue 
Shield study-, exti eme monitoriijg can make em- 
ployees "psychologically siclj^s " Researchers found 
a higher incidence* of anxiety, depression, in ita- 
. bility, fatigue, and anger among 250 mdnitprefl 
employees when cornpared with 150 unmoni- 
tored workers. These symptoms havt? been asso- 
ciated with more serious problems such as cor- 
onary and gasti oinie^stinal ailments (7). Signs of 
stress at work include fatigue, neiA^ousness, sleep- 
ing disorders, loss of aplpetite, dissatisfaction with 
job or Hie, and use of tranquilizers, which may 
increase in prevalence as the use of monitoring 
increases. 

' Despite the fact that technologies in the work- 
* place rpay contribute to deaths, injuries, j^d dis- 
abilities, a National histjtute for Occupational 
Safety arfd Health (NIOSH) study founa^hal only 
3 percent of occupational disease cases result in 
worker's coitipensation claims (28). Thus, x\\^y 
workers may ^ept^nd orj private insurance to pay 
for opeupationally related health problems or, if 
fhc5^ have no insurance, pay their medical ex- 
penses out-of-pocket. 



The future 

Contrary to popular l^elief, there Is growing evi- 
dence that the increasing proportions of people, 
imw livin^^to the oldest ages are not necessarily 
liRilthie^'than their couhterparts in the past (41). 
Tomorrow's older workers may thus be just as 
likely to become physically disabled and' unable 
to work as today's older workers. The Federal 
Government is currently providing benefits to 
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both retirees and the disabled: outlays lor those 
benefits are IHcely to increase. ' ' ^ 

1 hcse patterns nia^', however, change for the 
better. Just asijome workplace technologies may 
increase the risk of disability, btjiers^jay reverse > 
these negative health trends. The health of work- 
ers may improve in the future throygh greater 
understanding of physiological aging, medical 
technologies, better health habits and health 
maintenance technologies, and the careful imple 
mentation of workplace technologies. As current 
medical i esearch intensifies and finds answers lo 
sonir of the mechanisnjS of aging and disease, 
Itiese ansvyers will be disseminated by<loct'oisr 
nurses, and other health icare providers. >Better 
and more efficient medical technologies will be 
developed to prevent or treat ailments more 
quickly. As society becomes better able to con- 
trol health problems, overall health status may 
slowly improve. This will not, however, happen 
In the shart term; decades are apt to pass before 
significant changes are seen. 

Employers are becomiiig increasi^igly aware of 
the impcxrtance of a healthy work force. Absen- 
teeism due to vsickness can cost industry millions 
of dollars. In addition, thp increasing costs of 
health care benefits have prompted employers to 
seek preventive measures tOM!lecrease these costs. 
Many companies arq developing and implement- 
ing health promotion programs at the work site 
to^ improve the physical and mental! well-being of 
•their eniplo;!(^es . Though good r^gords are not 
kept ancfthe effects of these programs have not 
been clearly docurtidnted, employers report many 
positi^^ outcomes. Tor instance, an elaboratejiT^- 
gram at^Pepsico Ci^rp. has resulted in what com- 
pany officials believe to be greatly improved pro- 
ductivity and attitudes of workers who take 
advantage of exercise facilities and employee 
health screening (49). 

If the ti end for employers to provide health pro- 
motion and disease prevention programs for 
workers continues, the Workplace could become 
a major site for education and promotion of prop- 
er health habits, hiiproved health of employees, 
lower costs of health insurance, and jpdditional 
years of productive work could result from these 
trends' 
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Workplace technologies can be i\ factor in im 
proving worker health. .Tjie individual use of as- 
sistive devices can restore functional ability or 
compensate for physical dcificits. (Technicpl 
memorandum A pi^ovides examples of^cinM^^nfly 
used workplace devices.) 

lechnology can also improve worker health 
through the careful development, choice, and im- 
plementatipn of machines and production proc- ^ 

. esses. Workplaces of the future could be designeyd 
to gi eatly reduce both accidents tUat may cause 
disability and exposure to noxious chen\jii>a4gi^ 
may cause disease. Robots wilj Increasingly be 
able to substitute for workers in dangerous jobs. 
Though .some. workers might, in theory, be dis- 
placed by auton>ation, evidence suggests tnat the, 
responsibilities of workers! are usually shifted to 

' other areas or jobs, depending on'the types of 
occupations being examined (35) Moreover, re-, 
training is not extensive in industry today, but 
both government and the pilvate sector are giv- 
ing retraining increased attention, and many pro- 
grams have recently been initiated to retrain 
workers in new skills. Hence, controlled use of 
technology may significantly reduce physical in- 
jury and illness in the work force. 

Technology thus has the poteritial to improve 
the health of all workers and safeguard the well- 
' being of older adults. If the number of workers 
who retire prematurely due to poor health were 
to decline, individuals might still choose to retire 
at a predetermined age, but for different reasons. 
'Fhey could conceivably live their later years in 
better health and enjoy a greater sense of well- 
being. This positive effect could be important to 
government in that fewer dollars might be spent 
by Medicare and Medicaid for the care of the 
elderly, • " 

Priority areas for research 

Accurate information is needed about many as- 
pects of worklife at older ages, including: 

• specific, industry -by-industry effects pf tech- 
^ nological change on the older workei^ and the 

workplace; 

• studies on attitudes and abilities that clearly 
delineate age subgroups of the older workeV 
population; 
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• whether older workers are dbplacetlWs tech- 
nology changes; 

• precise ej^idoniiological studies on the effects 
of hazardous^ working conditions on oldei*- 
workers; ' ' \ 

• nieasurenients of the caAacilies aind abilities 
of older workers relative lo those of younger 
workers; 

• ways in which eitiployer's oerceptions affect 



^^(Tij^l^^ rftlraining op|K)rlunities for 

older workers;" ^ / ^ 
• tho phy^sica) and psychotogical effects of 
uneniploynient, displaconienl; discrimination, 
/and retirement on the older worker; and 
the effects of employer and employee incen- 
tives and disincentives to hire or retain older 
workers, ^ 



Issues and opticms 



liS8IJC 1: Should CongrcHs foster the ;iifle i!^r 
assistive workplace devlcf^s that 
older adults with p\iy^\f^k\ lltnita- 
tioiis ini^ht remahi ^v the work 

force? '^^^ 

Options: - ; . 

1. 1: Congress con)d mklntkin' Jt^ pi^^etif fey^l 
support for wi^kfflace^de\ic.^/,s^^^^ iio Mfofi$'})y' 
the Nntionsl Institine of ffshdiC^p(Hi 

(NiHiv. [ 

12: Congresslhuld veq\xive AoA] f^lA/)^iO^, hr 
^ miother agency, provide a me^^OJC^Tjariitf^' 
turers of workplace and otbep jfff^idiy^&i^^ 
employers and this pyibl^ iif Jt)\^^^ 
exisiench of these l^itipk^e^.yhi^ agikwymould 
be requited to iX^lleof;^d ^"imi^bfe this ihforrna- 
tion, assess the^jUjdify of ttiese prof^ufit^j Hnd dis- 
seminate theJnfotTmtion to the public: 

L3: Congress QOuld require i:ootdination among 
NIHR, thfi^^A, and other ivhabilitation cenf^rs to 
p prom^e^and ptxwide workplace technologies for 
older workers. 
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erative ventures with organizations for the hand- 
icapped, ^his effoiK would focus on information 
collection aod dissemination of material on work- 
placfi tie 

could provide tax incentives to employ- 
ise mdividuulworkplace devices, adapt 
^^J1yironmhnOL and inci^ase the pur- 
j^ssisth^e devices for use by older 
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1831^1^2: Shoul<l Congress devote resources 
to retraiiting older workers for ncvi^ 
skills? \ ^ 



Qfftions: 
2 A: Cohgribi 



ss could maidtain its present level of sup- 
port for older worker retraining. Current effort 
is voncentrated in Title V ofAhe Older American:^, 
Act and the Job Training Partnership Act. ^ 
2.2: Congress could oversee the EEOC's enforcement 
of the Age Discrimination in Employifient Act to 
ensure that employers pwvide equivalent i^train- 
ing opportunities to older and younger workers. 
L i: Cchgress could require demonstration pi^jecp^----^ 2.3: Congress could Encourage cooperative q^i^range- 



1.5 



(pcksibly using Older Amerjcans Act Title V pkv- \ 
ticnyants) to show effective us^syaf workplace tech- 
nblogies. The cofjrponents of tljm prbj^t could be: 

• i^earch on the elTectiveness of the devices, 

• taigeting to regions of bigh Unemployment for ^ 
.^..^Ider workers, ' - 

• targeting manufacturing and sel^ice industries 
(due to the high concentration of older adults> . 
working in these industries), and 

• targeting to regions containing large propor- 
tions of older adults. 

Conf(!yss could require NIA, AoA, DOL, NIOSH, 
or another appropriate agency to develop coop- 



ments among educational institutions j corpora- 
tions, and company -sponsored foundations to 
support research and demonstration projects to^' 
undertake retraining of older workers. Congi'ess 
^ could provide financial assistance to educational 
institutions that cooperate with the private seC' 
toY in developing ti^aining programs for older 
employees . ' 
2.4; Congi^ss could reqUii^ AoA to fund retraining 
demonstration^ projeiits using trainers who are 
older, experienced, and highly specialized work- 
ers, such as memhers\of the Senior Corps ofRe- 
tit^d Executives: ^ - . 
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2 5 ( tmfii'ess could provide financial, employment, 
and/or retraining iissistance to -older displaced 
workers through the following mechanisms: 

• Congress could finiU2i:.e more ccxyperative pub- 
lic/private training programs witjl^ special tar^ 
gcting to older employees. One important com- 
poijent would' he a job -finding service upoi] 
completion of the (jowsos, 

• Congress could provide tax incentives to 
displaced workers to lyecome retrained or take 
job-related educational courses. 

I8SIJK 3: Should Congre^fi fo8l«r develop- 
■ meni Of alternatlvt? work options? 

Options: 

I Congress could maintain its current level of sup- 
port for alternative work options. ^ ' 



3.2: Cohgress could reduce some of the barriers em^ 
players experience (e.g., heavier taxes for part- 
time workers, costly fringe benefits, etc J when 
employing people other than full-time. 

3.s3: Congi^ss could pixyvide tax incentives for employ- 
ers to de\%lop mdre stable and permanent alter- 
natives to full-time employment, ' 

3.4: Congress could provide more low-interest loans, 
through such mechanisms as Small Business Ad- 
ministration loai) programs, to individuals desir- 
ing- to become self-employed. Persons over age 
60 could' be added to the target groups for re- 
ceiving ftiestr loans. - 



"Technical memorandum A: worfcj^ace de 




I bis appendix contains examples of devices used by 
older workers at some worksites. Though these are 
more commonly used by handicapped individuals, 
tiley can he. adapted for use by workers of any age 
wlio liave some magnitude of physical or sensory 
deficit. 

Drr/ce; Optacon . \y 

Description: Compact portable reading system that 
converts inidge of a printed letter or symbol into 
a tacrtile form tTiat can be felt with oncL finger. 

C.rfst: $4!^i)5 A(kky\ona\ lenses foi^ CrtT, calculator, 
typcwriterm and magnifictition, $195 to $1,195. 

.fob tasks enlvmced: Reading for'sev^rely visually im- 
paired- 

Advantages: UstM s lepoi t it to be a good machine. 

Allows blind persons to seek employment in wida. 

variety of fjelds^oi merly closed td them. 
Disadvantages:, CosV Requires special week-long train- 

ing. Reading very slow with iiset)f machine, blind 

may fiil^llttteasier to hnve something read to them 

or tape recorded^. 
Available from: Telesonsory SystQins, Inc. (TSI). 
Information scmrces: TS\. Fireman's Fund. 

D^rricc: Talking (Computers. 

Description: Speech synthesizers either incprpoKited 
in computer terminal circuitry or available as on- 
line adapters suitable for hookup to a variety of 
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computer lines; provide speech»output qf data on 
nf^Jnitor. * ^ . 

Cost: $4,500 to $5,000 (incoi^jora ted in terminal) 
$4,900 to $,5,900 (device addpting to any terminal). 
Job taski' enfianc^: Computer or woi^ prpcessing 
activkiep by those with severe vision Mp. 
\^vai^ages: Users rpport they generally work well.' 
Trrfoehition jicotlT^flcy of speech synthesizers about 
' i)0 percent. 

Disadvantages: Cost. Some equipment does not pro- 
vide speech for cursors, character attributes, or 
function codes. Speech quality varies. 

Aviiilable from: Triformation Systems, Ir^. Maryland 
Computer Services, Inc. Automated Fimfetion^^ tjic. 

Information sources: Lawrenpe^Livergiore National 
Laboratory. Telesensory Systems, Iqc. BYTB. 

i)evIcm^^\g\i-Ci\\ Talking Caliper. 

Descriptidn: Adaptation of Brown & Sharpe digital cal- 
- iper; audioizes meai^yrement fimctions from digital 
readout. ^ - * ^. 

Cost: $585: ^ . ^ 

.Job tasks enhanced: Taking mea|ili^itient8 for machin- 
ists, carpenters with total Vision loss. Digital readout 
Without speech 8ynthesfzer\iiijful for people^ with 
minM^ or moderate visual impairment. ^ 

Advantages: Allows^isually impaired persons to work 

" irumachinists and carpenter^ trades^ , v 

Disadvantages: Only bne tool modpl'ay&ilablC'^hicir^ 
user found awkward. Nonvisually impaired machin- 
ists would only use it as a last resort. Talking box 
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breaks fr>qiientl)^nd avjiflable working diagrams 
are inadequate to allow machine shops tqf repair it 
themselves. ^ » 
Avnilable from: Amogican Foundation for the Blind. 
^madon i^otircesTLawrence Livermore National 
w)ratorv. American Foundation for the Blind. 

Device: Talking Height Gauge. , 

Description: Adapted Brown & Sharpe toyi hooked up ^ ^ 
lo speech synthesizer. Measures heightj^th great 
deal of accuracy. ^ 

Cost: Um^\'ailabl(^. 

Job tasks enhanced: Height measurenienls for machin- 
ists and carpenters. ^ 

Advantages: User reports it to be a very good tool. 

OisadvantiiUll^s: Prototype; not yet available on the 
market. 

Available from: American Foundation for the Blind. 
Information sources: American Foundation for the 

Blind, Lawrence Livermore National Laboratory. 

Larsen, t 

Device: Talkii^|^:ash Register. j 
Description: Digital display electronfc cash register 
with s|>eech synthesizer incorporated into circuitry. 
Cost: Approximately $5,000. 

Job tasks cnhanciKi: Blind cashiers, participants in Ran- 

dolph-Sheppard Blirtd Vendors Program. 
Available from: R, C. Allen. 

Information somces: American Foundation for the 
Blind, American Council of the Blind. 

Device: Falking Dial Indicator. 

Description: Adaptation of Brown <fc Sliarpe tool used 
. in latjic work. Plunger reads distance from perime- 
tt^r to center of the object on lathe. Speech synthe-^ 
sizer producexS speech output ormeasurem|jntgT 

Cost: Unavailable. ^ 

Job tasks enhanced: Lathe work fol' visually impaired 
machinists and carpenters. 

Disadvantages: Cost. Market for spefich output adap- 
tors has not yet developed. 

Available /irnn:, American Foundation for the Blind. 

Information sources: American Foundation for the 
Blind. . r : ^- 

Device: I herm-Voice Talking Thermorneter. 

Description: Speecli synthesizer pi ovides speech out- 
put of digital thermometer readout. Probes avail- 
able for clinical or high temperature use. 

Cost: Unavailablo. 

Job tasks p/i/ia/icefi.lVleasuring temperatures foV vis- 
ually impaired [Ihoto lab d<?veloperS; X-ray techni- 
cians, chemistS; bake?\s. ' 



Advantages: Flexibility, first introduced clinically, new 

uses discovered. 
Available from: American Foundation for the Blind. 
Information sources: American Foundation for the 

Blind. ' . . 

Device: Braille Output Printer. 

Description: C^onvertei^ imit provides braille output 
translation for computer terminal operations. 

Cost: Unavailable. < 

Job tasks en/ia/iced.v Computer access for blind per- 
sons trained in braille. 

Disadvantages: Only 5 percent of those with visual im- 
pairments read braille. 

Available from: Iriformation Systems, Inc. 

Information sources: Lawrence Livermore National 
Laboratory. 

Device: Tactile Braille Mavkings on Dials. 
Description: Information on machine dials, e.g., lathes, 

milling machines, surface grindei^s, translated and 

etched in braille markings. 
Cost: Minimal. 

Job (ffisks enhanced: Machinists and carpenter work. 

Advaritages: Easy to use; nonvisually Impaired users 
of the machinery ^Ifrn tu^se them rapidly. 

Disadvantages: Not available; homemade. Time-con- 
suming process and not feasible if dial is welded 
on. Need to be familiar with machinery in order 
to make accurate adaptation. 

Information sources: Larsen . 

Device: Talking Paper Money Identifier. 

Descjiptipn: MUchine reads denomination of paper 
money alid hookup with speech synthesizer pro- 
vides speecli output of infoi^mation. 

Cost: Unavailable.- ^ 

Job tasks enhanced: Cashiers^h severe visual im- 



pairment. 
Information sources'^: American Fou 
Blind. 



ation for the 



Device: Versabraille. 

Description: Portable informatidn system ihSi can re- 
ceive, store, and reprotluce notes in braUle from 
previously stored information such as ordinary 
audio cassettes on which braille information has 
been recorded or on computer-and word profess- 
ing terminals and printers. v/ 

Cost: Unavailable. 

Disadvantages: Only 5 percent of people with visual 

impairment read braille. 
Available //-om ."Telesensory Systems, Inc. trSl). 
Information soufx:es: TSL 
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Devlijes faking I^iimelrical Cwitrol Drill Press. 
-Description: Allows compiilter programming of meas- 
urement specificatiom for drilling. Hookup with 
speech synthesizer provides "kiK^ech output of meas- 
uremontH. ' 

Cost: Unavailable. * 

Job tasks enhanced: Allows metal and woodwork 

machinists who have stfvere visual Impairments to 

remain at work. 
Disadvantages: Cost of putting it together. Made orr 

H\i6. not available commercially. 
Information sources: Lawrence Llvermore National 

Laboratory. 

Detyive: Closed Circuit TV (CCTV) Magnification 
Systems. 

Description: Closed circuit television receives signals 
from camera li ansmitter held over'popy to be mag- 
nified up to 60 times. Special lenses are available 
for use with computer terminals, typewriters, ancl 
microfilm 

Cost: to $4,495. \ . 

Job tasks enhanced: Paper processing, computer use 
for clerical oi* profi^sional staff who have dimin- 
ished visual ability. 

Advantages: Users i mport ityvorks well. Allows higher 
degree of magnffication than magnifying glasses. 
Ct; TV technology widely used, including in surgi- 
cal medicine and research. 

Disadvantages: More' machines are purchased by in- 
dividuals, family, and throygh State rehabilitation 
agencievS thati by businesses. 

Available from: Apollo Electronic Visual Aids. Vis- 
ualtek. 

h}formation sc\urces: Hughes. Sandia. Apollo. Vis- 
ualtek. 

Device: Large Print Computer. 
Description: Mici ocdmputer with display capable of 

magnification from 2 to^JJ^ times. 
Cost: Unavailable. 

Jolf tasks enhanced: ('omputer use by visually im- 
paiied person^; 

Advantages: Swifch enables use w\\h or without mag- 
nification. ^ 

Available from: Visualtek. ^ 

Information sources: Visualtek. 

Device: Magnifying Reading Glass with Illumination. 

Description: Magnif3cing glass yvith small tamp atlaclied 
undei neath to pronde extra illumina|^otj to mate- 
rial being magnified, * ^ 

Cost: SVy, - " ^ 

Joh tasks enhanced: Reading. 

Advantages: User i^espons^ gQod. E^^a illumination 
very useful for cqrtain types of visj^al loss. 



Available/from: Bausch &. Lomb. 
Information sources: Sandia National Laboratory.. 
Bausch &. Lomb. ^ 

Device: Mounted Magnifying Glass. 
Description: Six -inch diameter magnifying glass mounted 
on desk; able to swivel in a variety of positions. 
Cost: $30 lo $110. 

Job tasks enhanced: Reading fine pi int or for partial 
visual impairment. Also used in electi oliics circuit 
board assembly > Can be used with computer read- 
out and input. 

Advantages: Users .report it a good device. 

Available from: Bausch Lomb. 

Information sout^ces: Sandia National Laboratory. 
Fireman's Fund. 

Device: Monoculai s. 

Description: Telescopic device wiUi 8 x 20 magnifi- 
cation. 
Cost: $50 to $60. 

Job tasks enha^ed: Person with partial'visual loss can 

search files. 
Advantages: Godu, simple de\ace. 
Disadvantages: o\en easier to relegate the task of file 

searching to ano|(ier or to use a personally designed 

filing system with large markings. 



^ai 



Information sources: Sandia National Laboratory. 
Device: Viewscan. ^^^^^ 

Description: Eight eefi pound portable reading device, 
similar to CCTV, but screen is flat and small enough 
•to fit in briefcase. 

Cost: $3,500. 

Advantages: User research found e^ch feature was ei- 
ther very well liked or disliked by the users. 

Disadvantages: Camera device that transmits informa- 
tion to viewer is sometimes difficult to use. 

Available' from: Worl<J Sensory Aids International. 

Future: Video cassette books which will show print 
on Viewscan at speed and size desired by reader. 

Information sources: Smith -IJRtleweil. 

Device: Telecoinmimications Devices for the Deaf 

froDs). . ^ ^ 

Description: A lightwelghtj portable printout or digital 
display unit with keyboard that connects by hand* 
set hookup to Ihe telephone; allows hearing itn- 
paired persons to type and receive messages over 
the phone from other TDD users. 

CosL $500 to $1,000. 

Job tasks enhanced: Telep^ione comm\rnicatipns foi* 
severely or totally hearing impaired persons! 

Advantagbs: Portability, many mqctels can be packed 
into a brifefcase and carWed from home to office. 
Information available from local phone companies. . 
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A San h anciiico Posl Office mailing center installed 
one lo perniil deaf employees lo call in if sick oi* 
lale. 'H#i iniprovcd employee relations because dif- 
fi( ultie.s foniKMly experienced by deaf employees 
in contacting work had made them seem i^*re- 
sponsible. 

Disadvantages: Most models in use can only commu- 
nicate with other TDDs. TDDs tend to be aviul<»ble 
in urlmn communities. Businesses are slow to adopt 
their use because they cannot justify benefit for the 
cost. If users have no prior experience with tele- 
phones because of deafness from Wrth or early 
cfiildhood, they must be trained in rudirpentary use 
of It^lephones (dial tones, Inisy signals, information 
^services). 

I'uturc: (lommunicaJ^I^ through corppiupr terminals. 

Speech synlliesizatioii. f 
Avaihibh} from: Local telephone companies. 
Information sources: 1)C>ARA. l^iwrence Livermore 
[National Lal)oralory. Pacific Telephone. AT&.T.^ 

Device: Volume Control Teleplippe Handset (Re- 



iifii 



leiver 

DestiCtpt/on: A telephone handset with adjustable vol- 

imie control for inception. 
Cost: $0.5(>/nu)nth extra telepiione ^arge (northern 
C'alifornia). 

Job tasks enhanced: Telephone communication foi* 
partially deaf persons. 
\ Advantages: Inc^xpensive, most widely used of all de- 
vices for the hearing impaired. 

Available from: Local telephone companies. 

Information sources: DCARA. Hughes. AT&/r. 

Device: Amplified vSpeech Handset. 
Description: Telephone liandset with adjustable vol- 
ume (^ontrol foi* speech transmission. 
Cost: Unavailable. 

Job tasks ejnbanced: Communication for people who 

can only speak in soft voices. 
Disadvantages: Very limited use. 
Available from: Local telephone companies. 
Information sources: AT&T. 

Devices 5C Klectronic Laiynx. 

Description: Device held to throat vocalizes throat 

sounds. 
Cosf: Unavailable. 

Job tasks enhanced: Communication for people with 
laryngectomicis who have not learned to vocalize 
or an assist foi* those who have. 

Available from: Local telephone companies. 

Information sources: AT&.T. 

' J 

Device: Canon Communicator Mark IL 
Description: Portable communication aid for nonoral^ 
motor -Imp'aired persons. Jiiettfers/symbols are se- 

"I 



lecled on coinmunicatoi 's kcyboaid awd are printed 
on paper tape dis|xlay 
Cost: Unavailable 

Job tasks enhanced: Communication foi* people with 
both oi al aful motor impairment due to cerebral 
palsy, stroke, etc. ^ 

Available from: Telesensory Systems inc. CrSI). 

hjforniation sources: TSL 

Device: 1 ilt top Work Table. 

Description: 12" by 18" table top with adjustable height 
and tilt. Load capacity of 40 pounds. Elastic straps 
to hold matei iai in place. 

Cost: $28 to $37. 

Job tasks enhanced: Electronic assen>bly, typing, and 

reading; holds computer printout-size material. 
Advantages: Flexible use foi* different needs. 
Available from: Able/lable Weir Enterprises. 
hilormation sources: Tektronix. Weir Enterprises. 

Device: Splints and Finger Gloves., 

Desci/pf/oi).- Splints foi* w^ist and elbow support. Fin- 
gei* gloves to fit one fingei* and provide protection 
when handling threads at high speeds. 

Cost: Minimal. 

Job tasks enhanced: Sewers and cutters in textile in- 
dustry. Sewers and mechanics working with high- 
speed threads. ^ 

Advanjages: Splints give support for repetitive actions. 
Finger gloves provide protection from soft -tissue de- 
> terioration resulting*from constant use in the same 

f pattern of action; can be easily constructed using 
soft leather. Colnbining a glove or arm covei ing 
with the device provides warmth for improved cir- 
culation. 

Avaifitble from: Prepared by rehabilitation counselor. 
Information sources: Rehabilitation in bidustry. 

Device: Foam Sponge Grip. 

Description: Piece of foatn with hole cu^ through cen- 
ter slips ardimd objects such as pens and knives to 
widen grip. 

Cost: Minimal. , . . 

Advantages: Inexpensive. Can be constructed by 
anyone. 

Available from: Prepai ed by rehifbilitation couns'eloi\ 
Information sovives: Rehabilitation in Industry. 

Device: Truck Cab Alarm* System. 
Description: Various systems to maintain driver alert - 
. . ness. Device mounted on vehicular equipnieht 
measures normal seat or steeringv ^heej mov^- 
itientSr A change in these movements sounds alarm. 
Device mounted on person registei^^ alarms when 
head tilts in certain way. 
Cos/: Unavailable. » % 
thsks Enhanced :J)r\v\ng alertrtesB. 
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Advantages: Unobirusive dovit^e thai promotes safety 
f apd saves lives. 

I Disadvantages: Products lioi i eliable. Not proven cost 
/ effective. ' V 

/ Information sowves: International Brotherhood of/ 

' Teamsters. 

nevlce: Vibrating I ruck Cab Seat. 

Description: Driver's seat pi ovides gentle vibration to 



keep blood from collecting in lower extremities. 
Keeps di iver aler.t and improves blood circulation. 
Cost: Unavailable. 

Job tasks enhanced: Drive! -^alei tness, espfHJally in 

long-haul trucking. 
Disadvantagas: Not proven cast effective or necessary. 
Information .sfju/ce^;; hitemhtionaK^ of 

I'eamste! s. 



Technical memorandum B: industries in detail 



Agriculture, foi estry, fisheries. 
Mining: 

metal and coal mining ^ 
oil and gas extraction 

nonmitallic minei^als except fuel ^ 
Constri/ction: \ 
g^nSral building; heavy construction, and special 

ti ade contractors 
Maniiiacturmg; 
Du!\ible g(X)ds: 

lumbe!* and wood products 

furnitu! e and fixtures 

stonC; clay; and glass products 

primary metals industries ^ 

fabricated metals 

machinery except electrical ^ 
electric and electronic equipment 
t!\insportation equipment 
instruments and related products 
miscellaneous; i.e., jewehy, toyS; and writing 
implements 
Nondurable: 
food and kind! ed pi oducjs 
tobacco 

textile mill pioducts 
apparel 

paper and allied products ^ 

printing and publishing 

chemicals and allied pioducts 

petroleum and coal products 

! ubber and miscellaneous plastic pi oducts ^ 

leathc! and, leather products 
Transportation; communication; and 
other public utilities: 



raili^oads 

locjil And interurban ti ^nspoi t 
ti iickipg and wai ehousiiig 
air transport 
pipelines 

ti^ansportation sei vices 
communication 

elect! iC; gas, and sanitary services 
Wholesale and retail t! ade: 
Wholesale t! ade 
Retail ti ade: 

general mexchandise stoi^es 

food stores 

apparel stores 

furnituie and home fui iiishings sfoi es 

eating and di inking places 
Finance, insurance, and real estate: 
banking 
credit agencies^ 

security, commodity brokers . 

insurance carrie!\s ' 

real estate 
Services: 

personal services 

business sei'vices 

motion pictures 

health sei vices 

hotels 
Public administratioh: 

Fedei al^ Government 

State and local government 
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hnical memoranduiii C: training methodsV 



Among the nwst^uadely used tr^aining meiho^s In 
hulustry m v.: 1) loclure, 2) structured discussion; 3) 
unstructured discussioo, 4) on-the-job training, 5) ves- 
tibule training, 6) case study; 7) incident process, 8) 
rolfe-play, 9) in basket exeixiso, 10) simulation, 1 1) man- 
agement games, and 12) programmed instruction. 

1 he first four techniqiifcs are self^xplanalory; the 
remaining methocis require some description. Vesti- 
bule training' is on-the job training (OJT) in an area 
wheie work is iiot being'-^rformed, ficeing the 
trainee of the pressure^^eated by the OJT experi- 
ence/ hi the case study method, the trainee learns 
through analyzing and solving problems identified in 
a documented description of a real job situation. Inci- 
dent process, a variation of the case study^ requires 
the trainee lo add needed information and solutions 

-A 
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to a partidlly explained work incident. Role-play per- 
mits the trainee to play act working at the new job,, 
as well as act out the roles of othei s at the work placft. 
In-basket exercise is an appropijate methbd for ti ain- 
ing persons who will be dealing with a large load of 
documents. The trainee is pi esented with exaipples/ 
of materials for review and is asked to i espond to eae^ 
of^hem. Simulation is a version of OJT. Rathei>^an 
work in the job environment, however, the trainee 
practice^ the tasks of the new job in a controlled work 
situation. Management games use the model of a busi- 
ness situation. Trainees are asj^ed to play out the roles 
of nffnagers in competing organizations. Lastlyy pro- 
grammed instruction involves the presentation of in- 
formation to be learned in a serie? of short, sequen- 
tial steps. The trainee continues to respond to the 
questions in, the series until the desired skill is 
mastered (51). 

T 



^Technical memorandum D: projected job 
growth rates in li|j^h-technology itidustries^ 



Projected fob growth rates vary fergatly among high- 
technolog)' industries. Computer an^^^^ala processing 
services,' an?< research and developmentlJiboratories, 
the only maiuifactuHng industries in the high gix>vWh 
gVoup, are eMimatcd to show some'of the largfkt an- 
niial rates of increase— 5.2 aiui 3.9p6;rcent relspective- 



'{titonti.iiioii Irorii Prrsoiiit k i^A) 



ly. Other rapid gainers are medical and dental instru- 
ments (4.2 percent), Mfice and commuting machines 
(^.7 percent), electronic components (3.2 percent), and 
engines and turbines (3,1 percent). By contrast, chem- 
ical industries and petroleum refining are projected 
to have substantially lower groyvth rates because of 
oil price effects. Employment in petroleum refining 
is projected to decline bj|^.6 |>ercerit per year between 
1982 and 1995. 
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Appendix A 

Morbidity and Mortality Data 



intvinluction , 

The "graying" of the population in the 20th century 
\ , is a welkl(x:iAii(Mited plienomonon (soe ch 2). Scrutiny 
of trpndjj in the majoi* (uiuses of death (moi tality ) and 
in Iho prevalence' of certain chronic illnesses (mor- 
bidity) that are known to increase with age may help 
to better prepare our medical, research, ^d social 
« service resources to iiieet Ihe health needs of the 
growing eldeli ly population. 



Comparison oUr^ndjiin morbidity and mortality fq 
i<pi 



far 

specific con<<nions xj\n often yield valuable clues lo 



their underlymg forces. For>exahiple; while thwdeath 
rates from bofh heart disease iiriin diabetes have gen- 
ei-ally fallen among the elderly in recent yeaj their 
prevalence as chronic conditions lias risen. The rea- 
" son for ihis divergefhce is un(^l^n^j|^ but probably in- 
volves better tiealmeiit of ongoing symptoms of th« 
chKoni(;^:ondition alorfg with^mpiitwed Irtedichl treat ,i 
nient (or acute episodes. B&ttei^jiciit^ care keeps the ' 
^ death rate dowo bi^it Msd maya^d to chropic illness- 
througli the after-effecf^ of tlie acuk? episode. Since 
clTronic disease causes mpst ^sal?iKty and usurps '4 
large portion of our heiflth care'resources (see section 
oil "Morbidity rflsofch. 8), such trends have impor''- '* 
tan! implications for government policy. - 
*vrhis appendix analyzes the age, gender; ar^ race 
f differences in such ti eixls among persons 6^ and over. 
Qiven the often striking lietel ogfeneity amohg tlie 
elderly in terms of health status and risk; health poii- ^ 
cy could be more effectively tnisgated towards^certain 
high risk subgroups. Correlation of these trends in 
inorbidfty and morlality with changes in behavioral 
and envirortmental risk factors is attempted wh§re. 
possible. Many fisk factors arje controllable and ha^e 
implications for public health ^pramotlpn and educa- 
tion (see ch. 4). ^ • * *'* 

Appeiniix B: Cell BiologyMf Aging p^^sents theOrjesi^^;. 
of biological aging as* a clironologjtial pi ocess distinct ^' 
(Tom age-related disease; and outlities what is known ' 
and not known ^abdut the aging process. A better 
LiiKlerstanding of the mechanisms underlying Siging, 
aild their fX)ssible involvement ijp the relatively high' 
prevalence of certain diseases in tlie elderly, may lead 
. niedi(*al technologies that cap ^^lay the onset and v 
progressi(Jn of both aging and age-related diseases (see. 
h 2). n hese advances-^ couW improve' the general 

»Pri*j*0w»*^» \% tlu) utiinfltcHt avcira^e fri)C|uoiK> of «i>-«von^or coiuUtion 
C ^ <x'cCiriAg vvft^iiii n pofuiiation during a spo^Mffod |>eHod of time, which In thl» 



health an( uctivity of the growing proportion oO 
people who reach old ag(i. ^ 

Firsj^ the limitations of thcdata are discusser!, fol- 
lowed by sections on tix?nds in mortality and.moi bidity 
and ending with a brief summary cj^ the conc^lusions 
that may be drawn I'rom tliis anjilysis. ^ 

Limitntions of the data ^ 

This chapter is based largely on U.Srdala j^lected » 
by the National.Center for Health Statistics (!^:HS). Bo- 
cause some States did^not pai tic^ipate in the death reg- 
istration program until 1933, most of the mortality 
data us(xl m this appendix is dated from UMO onwai d. x 
ConiparisoiVof, mortality and morbidity diita from dif- 
fer^rtt ye^irs is further limited by the numerous revi- 
sions, of the h>|ernational Classificatioif^f Di^seasesf 
(ICD) slnce/1900 (a total of nine, one every 7 to 10 
years). Comparability ratios that acc^ount for tfiese ^. 
classification change* ai^ avai|aore for the rat^s of 
most major causea of death to allow mo\M acfilii ate 
trend anajysis. No such ratios are available for data 
on prevalence of chronic Coi^toi»nS; Itowever; and 
coniparisbns of moi Jifdity datij are thus generally linv 
it^d to the period ol the eighth ICD i Qvi^ion (1968 78). 

/^naiysis^f morbidity trends is'fui ther complicated 
,by i^jd tendency of the elderly to develop inultiple dis- ^ 
orders and tb rflaniMfst symptoms different from those 
of yoimger people. Dtaghdsis can tWis be mpre diffi- 
cult; with implicat^idns for both the* accuracy of the 
data and; most importantly; for health care delivery. ^ 
MoffilWi ; as diagnostic practices and public aware- 
ness tif certain conditiqns improve, rates of both mor- 
bidity and mortality njay be raised by increased detec- 
tion of chrohic cases ^nd of principal (v. contributing) 
caJises of death* as is^iscussed "further in the t^xt. 

Mortality ^ % 

TKl9»S IN GENERAL DEATH RA^i^lSS \\, 
Death ral6s among the elderly have declined pro- 
gressively^since 1900;^A.iring some periods there have 
been jipamatic changdl (figs, >V-1 A-2). Fi;6m 1940 .\ 
to 1978; the age adfiisted' death rate for ^ eld^ ly I 
fell by 38 percent (table A-i). Following ^'^m^^ , 
during the 1940-54 period; when thoj^^/^^ 
average, 1.5 percent; this rate*" levielecfeij* 

* "Ago -adjusted" inoflns that ago specific rates are wjijgl^f)^ according t<j|^ 
iho ago (iistribiition of the population in a given i^^r^'iTcin year (9^ cli. Z). . 
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Figure Age Adjusted Death Rates Among Persons Aged G5 and Over, by $ex: Untttd States; 1940-78 
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SOURCE: Adapted from U S DHHS. nChS. 1962 (63) >^ 



Figure A 2.-^ Death Rates Among Persoris Aged 65 and Over for All Vltkses, by Sex-and Age: United State!(^j 950-80 
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Table A-l Age^AdJutUd Doth Rales for Males 
and Females Agej(l 65 abd Over United States, 
1940 and 1978 



Age adjusled 



3^ > Percent 

Sex ^ 2 _ ; 1940 197 8 c hange 

Both sexes - ■ ;> 72.2 45.0 - 37.7% 

Male, \\ 79.5 60.0 -24.5 

Female . _ • ■ • — • -46.7 

SOUJRCE U S DHMS. NCHS. 1982 (63).' 



1955 zintl 1907, then decreased sharply 6ni:c again be- 
tween 1968 and 1978 at an average ral<? of 2.0 per- 
cent a year (63). I he pei cent cl^ange was similar for 
all age spccific subgrou{)s, ranging from -35.4 per- 
cent for the 85 and over group to -44.4 percent for 
those 75 10 79 (table A-2) 

GKNDI^H blFFKRKNCES IN OKA I ip WA TKH 

The decline in death rates over the past century is 
more pi oniolinced for women than for men, as sfiown 



Table A'2.— Death Rates Among AM Persons Aged 65 and Over, by Selected Age Groups: 

UnNed States, 1940-78, 1980 . )| 



Year 



65-69 
years 



70-74 
years 



75-79 
years 



80-84 
years 



85 years 
and over' 



1940 
1941 
1942 
1943 
1944 
1945 
194^ 
1947 
1948 
1949 
1950 
1951 
1952 
t953 
1954 
1955 
1956 
1957 
1958 
195! 
1 

1961 

^0962 
1963 
1964 
1965 
1966 
.•1967 
1 
1 

19' 
1971 
^972 
1973 
1974 
1975 

1977 
1978 
1980 

percent change 
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O 1 . 1 




Id*) A*^ 

1 Hvi.Vl 
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20Q 6 k 
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120 1 
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216 Q 


ft 








118 fl ' 




213.2 
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o \ .o 


no 8 


1 Ifi . 




203.2 


33.8 




^51. 5 


78.9 


120.9 


'/ 


202.0 


33.0 
32.6 




49.^ 


" 78.2 
76.4 ~ 


119.1 
117.4 


197.6 
190.6- 


32.7 




49.0 


, 75.8 
72.1 


118.9 


191.9 


31.4 




46.9 


112.3 




181.6 > 


31.7 




47.0 


73.7 


114.7 




-189.8 


31.7 




46.7 


,73.r 


115.2 




192.3 


32.6 




^ 47.7 > 


" 73.1 


■ 115.9 




197:9 


31.9 




47.0 


72.9 


3'*116'!5 




198.0' • 


31.1 




46.1 


71.0 


114.^ 




ii94.2 


31.4 




47.2 ^ 


72.0 


117.2 




198.6 


30.7 




45.0 


69,5 


111.3 




196.3 


31.1 




45.4 


70.7 


111.7 


* 


204.9 


31.3 




46.1 


71.9 


112:8 




209.9 


30.3 




44.5 


69.4 


108.0 




- t99.2 


30.5, 




^ 44.2 


69.8 , 


108.1 




200.7 


30.6 




44.9 


69.8 
67,8' 


107.8 




199.8 


29.9 




44.> • . 


104.0 




'192.2 


30.8 




45.3 ' 


>► 69.5 


.106.4 




195.8 


30.2 




44.1 


67.3' - 


/1 04.6 




188.2 


29.7 




43.7. 


* 67.2 . 


/ 101.6 ' 




175.4 •. 


28.6 




43.0 


66.3 


99.0 




; 174.3 ■ 


28.8 




44.0 


• - «7.5 


. 99.1 




173.5 „ 


28.0 




43.0 


67.2 , 


97.8 




174.3 


27.0 




41.9 . 


,64.5 


94.7 




165.a 


'25.7 




' 40.5 


62.1 






- 151.9 


25.4 




^39.5 


61.9 


88.11"^ 




^154i9 


24.8 




^38.5 


60.7 




147.3 


24.6 




37.9 


60.2 


, 89.5' 




147.0 


24.6 






55.0 


86.4- 




159.8 


39.3% 


'^-39.8% 


-44.4% 


-40.7% 




-35:4% 



SOURCE: U S OHHS, NCHS, 10ft2 (63) and' 1^83 (87). 
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In ligpre A-1 Tht^ age-adjii8to<1 docllne^froni Ig^jlO lo 
1978 for elderly women was 47 percent, fdinost twice 
the decline of ZA jKji cent for elderly men lii tlie same 
p(Miod (table A-1). Tbe percent change in the death 
rate was less jor women over ^80 in tfiis pt^riod (table 
A-3). The percent decline /or every age group of 
elderly men was smaller than that for^omen (tablri 
AM)- Cori^espondtngly , the increase In life expectancy 
at age 65 for women ( + 35 pfn oent) from 1940 to 1978 
was jpjiore than twice as great as that tor men ( + W 
percent) (63). ^ 

PXirthei rnore^^the ratio of death rates for elderly 
men to those of eldejiy women l^s i#icreased steadily 



over the ^^eai^ but more slqvvly in the older age gioups 
(^able.A'S). Fhe annual increase in the ratio loi* the 
^youugcr" elderly subgroups drofJfJed between 1968 
and l£f78as a l esult of the accelerating dei^line in the 
general death l ate of elderly men undei' age 80 (63). 

RACE DIFFERENCES IN DEA1 H RATK8' 
' Death rates for elderly black women and elderly 
whites of both sexes fell between 1950 and 1980 (table 
A-6).The*decline for whiles was gt^^ater than that for 

*11iis rt^jwrl often disiingiii^hoo Ixjlwoon whilo flmi l)lack or wFiilo and nl! 
otlmr rricua" (Inpuiuling on llrc jivnilnbin 9 1 nt Ik Mrs ami n\^nit\c.ntu:n ul tlui 
dlffeixuicc bolwoen ih» iiiih^mii|>5 Siiu^'lliu "nil olhor 'populalioM ih upprox 



Tabid A-3.— DaMh Rates Among Femalas Agad 65 and Ovar, by Salactad Aga Qroups: Unitad States, 1940-78, 1980 



-Year 
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4943 
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191 
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1961 

1962 
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1965. 

1966 
^1967 

1968 .y 

1969^. 
y970 




1971 
1972 
1973 
1974 
1975 
1976 
1977 

-1,978 . . * ■ 

1980 .... ..-^v./: 

1»ercent change 1940-80 
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^5.0 


41.0 
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J 05.7 


186.1 
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40.5 


66.0 
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23.7 


38.2 


62.7 






177.4 


23.9 
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37.3 
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24.1 
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r04.4 
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36.2 


60.5 
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105.3r 


. 190.1 


'21.9 


35.0 


58.2 




99/5 . 


186.9 


22.0 


35.1 


59.0 




99.7. 


194.0 


22.0 


35.2 


59.4 
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197.9 


21.4 


33.7 


57.1 • 




95.4 


1891 


21.4 


33.1 
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94.7 . 


189.0 ^ 
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33.6 


56.9 
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94.3 
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21.0 


32.7 


.' t 54.8 
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21.5 
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#•153.9 ' 


17.3 


' . "29.5 


48.8 




76.3 \? 
73.9 / 


-.140.3 


17.1 
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135.4 


16.j? 


27.2 o 


47.1 




75.1^ . 


135.4 


17.2 


26.7 


42.6 




72.6 


■\ 147.5 


- 49.3<Vb 


-50.8% 


-50,7% 




-46.6%'«^" 


-35.2% . 



SOURCt.XJ S DHHS, NCHS. 1982 (53) l^d 1963 (67). 
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Table A'4: 



Year 



rDaath Rates Among Males Aged 65 and Over, by Selected Age Groups: Unltfd States, 1940-78, 1980 

^ - ' ' < ^ Iw, .. . - 



1940 . . 

1941 . . 
194J' . 
1943 

1944 . . 

1945 - - 
1946.. 
1947 

1948 . . 

1 949 . V 
1950.. 

1951 . . 

1952 , - 

1953 . . 

1954 . . . 

1955 . . . 
' 1956 ; 

1957 . . 

1958 . . 

1959 . . 

' 1960 . . . 

1961 . . 

1962 . 

1963 . . 

1964 . . . 
V 1965 . . . 

\ 1966 . . . 
. 1967 , . 
^1968 . . 

1969 . ; 

^m . . . 
1971 . . . 

197^ . . . 

1975 . . . 

1976 . . . 
* 1977 - . . 

1978V . . 
, 1980.,- 



65-69* 
years 



70-74 
years 



75-79 
yeiars 



80-84., 
years 



85 years, 
and over 



Deaths per 1,000 population 




Percent ch*ang e 1940- 



80 



45.5 
43.9 
43 
4 

4/.6 

no 

49-7 
41.0 
40,9 
40.8 
41.6 
41.1 
40,7 
41,0 
39.8 
40.2 
40.5 
42.0 

'4$7 
41.4 
40.8 
41.6 
42.4 
41.0 
41.4 
41.7 
40-7 
42.2 
41.6 
41.2 
39.9 
40.0 
39.3 
'.38.0 
36.4 
35.9 
34.7 
34.4 
33.9 

-25.5<M) 



4 



68.0 
65.5 
63.3 
66.0 
62.9 
61.0 
59.0 
61.3 
60.4 
59.6 
60.6 
59.7 
58.3 
58.5 
56.7 
57.5 
57^5 
59.0 
58.2 
57.6 
59.5 
56.9 
57.8 
59.6 
58.0 
58.3 
59.4 
59.1 
61.3 
59,6 
58.9 
58.2 
59.8 
58.7 
57.2 
55.e 

52.4 
,50.8: 

•25.30/t) 



55^P 

w 



io3.r 

97.2 
93.7 
99.0 ■ 
94.8 
93.7. 
91.4 
93.9 
92.7 
91.3 
89.6 . 
89.1 
87.3 
87.1 
83.3 
85.4 
85.3 
85.6 V 
85.9 
84.0 
86.2 
83.9 
85.6 
88.1 
' 85.6 
87.0 
87.4 
85.8 
88.4 
86,4 
86.8 
86.2 
88.4 
88.1 
85.1 
82.5 
826 
ai.5 ^ 

, eo,?* 

74.8 
- 27.90/« 



156.6 

151.8 

146.1 

154.6 . 

143,6 

-136.6 

129.9 

132.0 

129.6 

128.1 

133.4 

132.1 

132.5 

134.4 

127.5 • 

130.3 

131.3 

131.4 

132.0 

129.5 

133.7 

127.9 

128.7 

131.3 

126.4 

128.1 

i?ao 

124.6 

127.6 

126.8" 

123.9 

122.1 

123.4 

122.4 

118.6 

'•115.9' 
115.2 
113.6 

' 116.0' 
112.4 

- 28.2% 



246.4 

231.9 

222.'1 

242.6 

225.5 

220.7 

221.1 
^ 229.3 

226.4 

215.0 

216.4 

208.2 

196.7 

199.2 • 

187.4 

195.9 

K)b.5 

207.3 

208.3 

205.4 

211.9 . 

210.d 

222.5 
■ 229.4 

216.4 

220.8 

220.1 

213.4 

217.3 

-208.8 

197.7 

197.5 - 
196.0 •' 
198.1 
188.8 
175.7 
179.8 
.1>3l) 

172.6 "N 
168.0 • 

-23.7% 



SOURCE U S. DHHS. NCHS. 1982 (63) and t983 (67). 
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T«bl* A^^T^^ortallty Sex Ratios* Among P«r«on« A])«i;^«\id Ov*r, by Scltctad Ag« Groups: Unlt«d States, 1940-78, 1980 

• ■ ■ - 



65 years 
and over*' 



65-69 
yea>3 




70-74 75-79 
years years 

Ratio 



80-84 
years 



85 years 
and over 



1940 . - 

1941 . . . 

1942 , . . 

1943 . . 

. . 

1945 . . , 

1946 . - 

1947 . . , 

1948 . . . 

1949 . . . 

1950 . . . 

1951 . . . 
^ 195?... 

1953 . . . 

1954 . . . 
. 1955 . . . 

1956 . . . 

1957 . 

1958 . . . 

1959 . - . 

1960 . 

1961 ... 

1962 . . . 

1963 . . . 
196^ . . 

1965 . 

1966 . . . 

1967 . . . 

1968 . . 

1969 .. . 
..r.T970 . . . 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 , 

<*< y980 . ■ . , 

*Ralio ol male death rale to female death rat 
Age adiusted by the direct method to the population 65 years of Me and ov'er as enumerated In 1940 using 5-age groups. 

SOURCE. US: DHHS, NCHS, 1982 (63) «nd 1963 (67). ■ , , 



1.22 


1.34 


1.25 


1.20 


l.t* 




1.08 


1.24 


1.37 


1.28 


1.21 


1.17 




1.11 


1.24 


1-39 


1.27 


1.22 
1.21 ' 


1.18 




1.09 


1.24 


1.37 


1.27 


1.17 




1.10 " 


1.24 


1.39 


1.28 


1.22 * 


1.16 




1.09 • 


1.26 


. 1.42 


1.30 


1.23 


1.17 




1.10 


1.25 


1.44 


1-29 


1.28 * 


1.16 




1.09 


1.28 


1.48 


1.33 


1.25 


1.17 




1.11 


.1.30 


1.51 


1.35 


126 


1.18 




1.11 


-1.32 


1.53 


1.37 


1.28 


1.20 




1.11 


1 .34 . 


1-58 ^ 


1.4(^ 


1.29 


1.21 




1.13 


1.35 


1.62 


1.43 


i.30 


1.22 




1.10 


' V.35 


1.63 


1.42 


1.30 


1.25 




1.06 


1.37 


1-65 • 


1.44 


^1.32 


1.25 




1.07 


i.39 


1.68 


1-48 


-1.33 


1.27 




1-06 


1.39 


1.68 


1.53 


1.34 


1.27 




1.06 


1.41 - 


1.71 


1.54 


1-35 


1.2^ 




1.07 


1.42 


1.74 


1.56 


1.36 


1.26' 




1.08 


1.43 


1.77 


1.56 


1.38 


1.26 




1.09 


1.44 


1.79 


1-59 


1.39 


1.26 




1.10 


1.47 


'1.83 


1.62 * 


1-42 


1.27 




1.11 


. 1.49 ' 


1.86 


1 .63 , 




1.29 


1.13 


1.60 • 


1.89 




1.45 


1.29 




1.15 


1.53 


1.93 




1.48 


1.32 




1.16 


1 .o4 






1 Kn 

1 .uU 


1 QO 
1 .O^ 




1.14 


.1.57 


1.93 


1.76 


1-53 


1.35 




1.17 


1,57 


t.94 


1r77 


1.54 


1.36 




1.17 


1.59 


tfK94 


1.81 


1.57 


1.38 




1.18 


1.61 


1.96 ^ 


1.84 


1.58 


1.38 




t.l8 


1.62 


1.99 


1.83 


• 1.60 


1.40 




1.18 


'1.64 


^2 

T.05 


1.82 


1.61 


1.41 




1.21 


1.66 


1.83 


3^63 


1.44 




1.22 


1.66 


2-02 


1.85 


1.65 


1.46 




'1.21 


1.68 


2.07 


1.86 


1.65 ^ 


1.47 




1.22 


1.69 


• 2.09 


1.86^ 


1.67 


1.47 




1.23 


' 1.72 


2.10 


1.88 X 


1.69 


1.51 




1.25 


1.72 


2.10 


1,90 


1.70 


' -1.51 




1.26 


1.73 


■ 2-05 M 




1.72 


1.54 




1.28 s 


1.73 


2.04 




171 


1.54 




1.27 




1.97. 


#90. 


1.76 


1.55 




1.28 
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• Table A-6.::rD«ath Rat««* by Sax, Age, and Race: United States, 1950-80 ' 

^ ^ ^ : , , ! 

• - Male " - Female 

White Black \, ' WWte .. ^ 

SS'ind ' 85 and 85 and 

Year 65-74 75-84 over 65-74 -^75-84 over 65-74 " 75-84 over 

. , . . j_ ! 

1950» 48.6 105.3 221.2 53.1 m.(f- 32.4 84.8 i9€r.8 

1960 48.5 103.0 217.'5 ,58.0 86.0 148.4 \ 27.8 77.0 194.8 

1965 48.3 * 102.4 227.3 56.5 89.8 159.7 25.8 71.3 193.5 

1970 .'48.1. 101.0 203.0 58.0 94.5 H4.1 24 7 67.0 167.3 

1975...... ...... 43.6 96.1 182.6 . 52.3 93.4 124.5 21.5 60.3 144^9 

1978 41.3 94.2 -451.0 48.7 102.6 113.8 20.6 ' 58.1 140.8 

1960 40.4 88.3 1>1^0 , 51 3 92.3 161.0 20.7 54.0 150.0 

Percent change, 

1950-1980 - 16.9 -1 6.1 -13.6 - 3.4 + 7.3'= +8.5'= ^ -.36.1 -36.3 - 23.8 

JlNumbArpcr 1,000 population. » ^ ^ ~ >" 

Hallo numbara ara lor tha 75 and ovar group. ' 
''ParcanI chango calculalad (or 1960-80. 

SOUnce: Adaplad Irom U.S OHHS, NCHS, 19M (fllj) and 1963 (87). \ 



Black 



65-74 



75-84 



85 and 
over 



40.6 
40.6 
• 37.4 
38.6 
33.1 
29.2 
30.6 

* 

-23.5 



67.3 
66.2 
66.9^ 
64.2 
72.4 
62.1 

l7.7'= 



130.5 
131.4 
121.3 
95.6 
87.9 
123.7 

-5.2<= 
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bl/U ks in all af?*» groups While Iho i «te for black mon 
(;5 U) 71 also Iril (luring this [Marled. Iho rate for Uiose 
ovo.r V.S acliially losv, after H)GO. 

Doalh rai(\s \vero ronsislently lower for whilosi from 
Mm) to I'J8() in the lo 74 age group but lower foi* 
blarks in 'jUv. over-85 group In the 75 lo 84 grou|), 
however, ^he black death rate w^is lower for women 
y lliroughT)7l)and foi' men through 1975, after which 
both rates rose to surpass the rates for whites, 'the 
reasons for ifn'se race differences in demtli rates 
among the elderly remain largely un|^nov\'n. Sugges- 
tions include race differences in accuracy of age re- 
pol ling atui the f)ossibility that very old black persons 
are more likely than whitcj^Jo be healthy (sec ch. 2). t 

^ . ' Tm:iVI3S' IN MAJOK CAUSES OF DEATH 

lie tjends in the major causes of death that undeflie 
ihe/alling death rates since ^the turn of the century 
ai-e significant indicaions of the efficacy of improve- 
ments in public hciilth, health c^re practices, and med- 
ical technologv' Such changes are also useful in pre- 
dicting future trends in order to anticipate how the 
Nation s medicab socia^scn vice, and health promotion 
systems should preptfre to meet changing needs. 

Since the turn of the century, th6 major causes of 
d(*alh aniong the elderly ahd in the general popula- 
tion have shifted from infectious diseases to cardic)-^ 
vascuJar diseases and cancer (tables A-7 through A- 
' 9) Although mortality data befoi e 1933 are incom- 
plete, the available figures cite tuberculosis and "pneu- 
monia and influenza" as th(^ leading killers of .people 
of all ages until 1920 (NCHS^ unpublished data)? Thos(» 
tly ee diseases alone ai e estimated lo have caused ap- 
proximaK^ly 23 percent of all deaths in 1900 (table A- 
7) I he decline in infectious disease can he attributed 
largely to improved public sanitation, the advent of 



vaccine*, grt^ater acc<5ssibiljty to health care for all sub 
grouj)s of the population, and the development of anti- 
biotic treatHienls. Pneumonia and influenza, however,, 
iire still ranked fourth as cause of death among the 
elderly and sixth in the general population. 

The three current leading causes of death both in 
the geiierarpopulatlon and among those over age 65 
are diseases qf the heart, malignant neoplasms (can- 
cer), and cerebrovascular disease (stroke), in that or- 
dcv (tables A 8 And A-9). t hese three conditions ac- 
counted for tjiree out of every four deaths among the 
elderly both in 1*>50 and 1978 (63). Of the top 10 causes 
of death among, the elderly today, only cancer and 
chronic obstructive lung disease are increasing. 

Dif»ea»€98 of the Heart.— Heart disease has been the 
leading cause of death in the general population as well 
as among the elderly since the 1920s. The death rates 
for heart disease j^ucreuvse progressively with age in 
men and women, |>eaking in the 85 and over group 
(fig. A-3, table A-10). Cardiovascular disease in gentM al 
affects 50 percent of those over 70, but only 11 per- 
cent of those under 40 (37). 

Deatli rates for heart disease decHned very rapidly 
among the elderly in the 1968-78 period; annual de- 
creases averaged 2 percent (63). The decline fi om 1950 
lo 1978 was consi,stently greater for elderly womei^ 
than men and generally less in the older age groups 
. (tablo A-10). I he male-female ratio of death rates for 
y^hem i disease increased for all age groups over the pe- 
I iod and is most pronounced in the 65 to 74 age group 
(table A-1 1), The differences in both current rate and 
decline between the sexes were ^nlallei^in the older 
age groups, howevei\ 
w , There are also significant race differences in lieaH 
disease morlality: elderly white men exhibit-higher 
rates than black men in most age groups; white'wom- 



Tabld Major Causes of DsAth: Unltsd States, 1900 



Rank order 



) 



Number 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



All causes , ^ 

Pneumonia (all forms) and influenza .'T . . . * 107-109,33 

Tuberculosis (all forms) 13-22 

Dlarrfiea, enteritis, and ulceration of the intestines .1*^9,120 ' 

Diseases of the heart , .90-95 

Intracranial lesions of vascular Origin , . :\ . / 83 # 

Nephritis (all forms) / i. . ^ 130-132 

All accidents ^ ^ . ^. 169-195 

Cancer and other malign^int tumors ^ 45-55 

Senility. T f i..162 

Diphtheria -. 10 



;Per ftJTOOO 

'URGE' National Cenlor tor Hoiilth Statistics, uo^bllshed d§ita. 



343,217 
40,362 
3QJB20 
28,491 
27,427 
21,353 

, 17,699 
14,429 
12,769 
H^,015 
8,056 



Rate« 



1,719.1 
202.2 
194.4 
142.7 
137.4 
106.9 
• 88.6 
72.3 
64.0 
50.2 
40.3 



Percent of 
all deaths 



11.8% 
11.3%' 
8.34 
8.0% 
6.2% 
5.2% 
4.2% 
3.7% 
2.9% 
2.3% 
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Rank 








Pflrmnt nf All 


order 


Cause of death'' 


fsJiimhfty 

>- 








All ages 






— , ^ 




All.—- 


1,989,841 


878.3- 


100% 


1 


Diseases of . 










^ irko j/^o J /\ J A^ci 


761^085 ^> 


336.0 


38.2 




Malignant neoplasms, Including 
neoplasms of lymoHbtic and hemafo- 






y 






416,509 


183.9 


20.9 




Cerebrovascular diseases .430-438 


170,225 


75.1 


8.5 


4 


Accidents and adverse 


-Mb 

It 








105,718 


46.7 


5.3 




Motor vehicle 


53,172 






^ accidents r E810~E825 

^ All other aocidiBnts and adverse 


23.5 


2.7 












effects E800tE807, E826-E949 


52,546 


23.2 


2.6 


5 


Chronic obstructive p.ulnitjnary diseases and 










allied conditions 490-496 


56,050 


24.7 


2.8 


6 


. Pneumonia and influenza . . 480-487 


54,619 


24.1 


2.7 


7 


Diabetes mellltus : 250 


34,851 


15.4- 


\ 


8 


Chrbnic liver disease and cirrhosis 571 


30,583 


13.5 


^ 1.5 


9 


Atherosclerosis 440 


29,449 


13.0 


1.5 


10 


Suicide E950-E959 


26,869 
303,883 


/'>3i»;i 


1.5 
1.3* 

. S. — .- 



^Ral09 per 100.000 population In spoclfied group. 

^inth Revision International Classification of Diseases, 1975. 

SOURCE National Canter for Health Statistics, unpublished data. 
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Rank 
order 



Table A-9.— Deaths and Death Rates^ Among Persons Aged 6S and Over for the 10 Leadtng Causes 

of Death: United States, 1980 

— ^ _ 



Cause of death 



Number 



Rate 



AM causes 



65 years and over 



3 
•4 

-5 

6 
7 

8 



9 

1o 



Diseases of 

heart 390-^398, 402, 404-429 

^ Malignant tt^bplasms. Including 

neoplasms Qf lymphatic and hemato- 
poietic tissues -r 140-208 

. Cerebrovascular diseases 430-438 

Pneumonia and Influenza 480-487 

Chronic obstructive pultfJnnary diseases ^ 

and allied conditions 490-496 

Atherosclerosis "440' 

Diabetes mellltus 250' 

-Accidents and adverse 

effects \ £800-E949 

Motor vehicle ' ' . 

accidents E810~E825 

All other accidents and adverse 

' effects E800-E807, E826-E949 

^^|lQphritls, nephrotic syndrome," * 

\ and nephrosis 580-589 

Chronic liver disease and cirrhosis 571 

All other causes Residual 



1,341,848 
595,406 



^,252.0 
2,330p4' 




of total 
aths 



258,389 


^,01 f 3 

573.1 
178.1 , 


19.2 




146,417 
45,512 


10.9 
3.4 > 




43,587 
28,081 
■25.216 


170.6 
109.9 
98.7 


3.2 
2.1 
1.9 




24,844 
^.77i< 


97.2 
22.6 






19,066 


74.6 


1.4 

k 




12,968 
9,519 
151.909 


50.8 
37.Q ' 
, ■ 594.6 


1.0 
0.7 





^RAtes per lOO.Qjp population In specified group. » . ' 

j ^inth Revl3lorW!ternatlonal Claaalflcation of Diseases, 1975. . ' t, ^ " 

SOURCE National Center for Health Statistics, Division of Vltal^tatlsllcs, VIUI Statistics »/ the United States, Volume It, Wor/^i//fy (published and urftubllshed data). 



erIc 



381 



378 ♦ Technology and Aging In America 



Figure A 3 — Death Rates Among Persons Aged 65 and Over for Diseases of ttiia Heart, by Sex and Age: 

United States, 1950 78 




NOTEl'Death ra»for the group aged 85 and over In 1970 are based on population estimates revised by the U.S. Bureau of the^C^Sus to correct for overostlmalos 
^ of tho grfjp aged 100 and over. ICO codes for 1960-67 are 40O-40|^d 410 413. and ICDA codes for 1968-78 are 3^-398.*402.^404. and 410429. 

SOURCE U S DHHS. NCHS. 1982 (63) * " 
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Tabitt A-10. 





-P«ath Ratat Among Parton* Ag«d 65 and 

Unltad Sntas. 



Ovar for DikaaaaVof the Heart, by Sex 
1960-78 



and Age: 



Male 



Fpmale 



. . 65-74 

Year ^' years 

1950 , '. .... 2,310.1 

1951 • , 2,266.6 

*1952.. 2,236.2 

.1953 ' 2,263.2 

1954 , 2,189.3 

1955 2,224-8 

1956 : . 2,246.0 

1957 - 2,295.1 

1958 2,275.9 

1959 2,248.9 

1960 2,291.3 

1961 2,236.9 

1962 2,274.3 

1963 2,316.3 

1964 , : 2,250.3 

•1965 2,237.6 

1966 2,270.8 

1967 2,220.7 

1968 2,257.5 

1969 2,208.2 

1970 ' 2,170.3 

1971' T. > 2,1<13.1 

1972 ; 2,116.3 

1973 2,068.2 

1974 1,988.9 

1975 1,886.9 

1976 1,847.6 

1977..^ '. 1,795.3 

1978 1,761.6 

Percent change, 1950-78 . ^23. 7% 

SOURCE; u s DHHS, NCHS, 1962 (63). 



75-84 
years 



^5 years 

and over 
i — 



4,825.0 

417^^*-' 

4,760.6 
4,562.6 
4,713.5 
4,745.7 
4,735.6 
4^741.3 
4,633.1 
4,742.4 
4,617.7 
4,701.0 
4,807.5 
4,620.4 
4,695.5 
4,676.8 
4,554.9 
4,652.6 
4,584.0 
4,534.8 
4,490.7 
4,531.8 
4,519.5 
4,305.2 
4,156.1 
4,136.1 
4,082.'4 
4,064.1 

-16.0% 



.9,6^4.4 
9,375.4 
8,817.9 
9,008.7 
8,637.2 
9,044.7 
9,288.4 
9,696.4 
s 9,683.4 
\ 9,540.6 
Je,788.9 
. §,816.4 
l6,414.7 

io,ei^.2 

10,Q8a8 

TO,244!6 
9,968.^ 
10,078.0 
9,629.2 
9,346.0 , 
. 9,407.2 
9,203.8 
9,308.6 
8,897.1 
8,171.0 
8,274.9 
8,053.3 
7,990.6 

-17.2% 




65-74 


75-84 


OQ yudlo 


years 


years 


^MU UVtyf 


,000 population 


A T — ■ 
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* TabfTA^II.— Mortality S«x Ratldk' Amdng P«rtont Aq«<I 65 and Qvfr for Ols«as«« of tha Haart, 

by Ao*: Unltad Stataa, 1950-.78 ^ 



Year 



05 years 

65-74 years 75-84 years anrf.'o^er 



1950 ••• ■■■ . 1-61 

195'1 '1.64 

1952.: i:ej 

1953.. 1.66 

1954 .* - ' < 1.68 

1955 »^ ■ 1.71 

1956 • ' 1.72 

1957 . 1-73 

195tf ■ • 1.76 

1959 - 1.79 

1960 .' : 1.82 

1961 :. * 1.&4 

T962 1-85 

19§3^....' ' 1-90' 

1964" 1-92 

1965„ 1.93 

1966 ^ 1-94 

1967 1.96 

1968 : •. ^ 1.98 

1969..:... .• ■ 2.00 

1970 ' 2.00 

1971 . 2.02 

1972 • 2.02 

1^73 2.08 

1974 2.10 

1975 2.12 

1976 .. •. >. . .' , 2.16 

1977 ; -• ,.2.16' 

1978 -..^ 2.14 

®R«tlo of m«f« Uwth rate to tem«l© death rate; data derlvej^fro/n table 10. 
.SOURC^; U.S- OHHS, NcAa, 1982 (83). 



Ratio 

1.25 
1.27 
1.26 
1.27 
1.28 
1.28 
1.29 
1.28 
1.29 
1.30 
.1.32 
1.34 
1.35 
1.38 
1.38 
1.40 
1.40 
"1.42 
1.43 
1.45 
- 1.45 
1.46 
1.47 
1.49 
1.48 
1.52 
1.51 
1.53 
.1,52 




1.04. 
1.05 
1.07 
1.07 
109 
1.10 
1.12 
1.13. 
1.10 
1.13 
1.14 
1.15 
1.14 
1.14 
1.17 
1.18 
1.16 
1.18 
1.18 
1.19 
1.19 
1.21 
1.20 



/ 



"en. by contrast, exhibit consistently lower rates in the 
65 to 74 ug^groiif) and consistently higher ratefc in 
the 85 an<l over group than black wqinen. The decline 
* in death rates was generally similar in all .sex -race 
gix^ups e^fcept for blacks 75 to 84^ of both sexes, among 
whom the death rate actually jroSe ttablq >\-12). 

Ischemic or coronary heart disease is the mqjor sub- 
category of heart diseas^^rtfortality among the elderly; 
it followed the same patterns of decline, with similar 
sex and race differences, as" heart' disease in general 
J from 1968 to J978 (^). Coronary heart dteease mor- 
^ tality may be further subdivided ioto deaths from 
chronic coi.x)nary disease md acute m^^llfcardial infarc- 
tion (occlusion of a coronary artery resulting in fieart 
attack). Chronic coronary heart disease exhibited a 
higher death rate than myocardial infarction iri*all but 
the 65 to 74 age group (68), 

This general decrease in mortality from heart dis- 
ease is due at least partially to improvements in pre- 
ventive Healtly)rjictices of the general population that, 
in combination with medical treatment, can signifi- 



cantly decrease risk'^actors for heart disease. The ma- 
joi* risk factors forJUeart diseas64nclud0 hypertension, 
cigarette smoking (24,43), highlbload cholesterol, obe- ' 
sity (defined &8 20 percent or moi^e above th^esirable 
body weight for a given height, age, and sex), glucose 
intolerance; lack of exercise (9),' and strjsss (46^. 
Hypertension i^ the most powerful predictor of heart 
disease 1^) and the accompanying, risk actually in- 
creases with age. Many of the Other ri^k jfactors^- 
including blood cholesterol, smoking, arjid body 
v^eight— bgconie IgM significant in the elderiy t9,39) 
but are known tcgMcerbate hypertemioti^(8ee ch. 4). ^ 
The prevalence^^hronic hypertejlsiontose in the 
19708 (see section on "Morbidity") as th^eath rate 
for cardiovascular diseases continued to fall. If fhese 
prevalence figures >are in^ct accurate And not arti- 
facts of improved diagnosis and/or sti^stical report' 
irtg, thfey probably indicate better rhiec^?! treatment 
and prevention of Jnypei:ten8iQn that.reduces the^sst^^ 
ciated risk. The sam^^ piay be true for diabetes, rcon-^ 
dition whose prevalence among the elderljtaisp seern§ 



ERIC 



Table A-12.— D#alh Ratts f^r Distaset of tha Heai1» by ^ace/Sax, and Age: Unit^d Statas,'^ Salacted Yaafs 1950-80 

• <dati art batad on tha nattoiUh^lttl raglttratlon tyttam) 

\- ^- ~"~ 7" " ' , . / ' T 

, * " ■ . , / -Percent chang^ 

Race, aex. and age ' « 1950« -"lOeO* 1965» 1970 1975 ^ 1978 1979. ^ 1980^ , 1960-79 

Totalc (dumber of deaths per 100,000 resident population 

All ages, age ad|usted<* 307.6 286.2 73.9 V 253.6 ,220.5 207.7 203.5 .205.3 ^28.9% 

All ages, crude .355.5 369.0 368.0 362.0 336.2 334.2«> 333 1 343.0 

65-74 years .. ; 1,839.8 1,740.5 1,640.7 -1,558.2 1,323.7 1,230.7 1,204.9' 1,210.8 ^ -30.8%' 

75-84 years .' 4,310.1 -4,089.4 3,911.5 3,683.8 3,280.8 3,191.6 3,151^2' 3,229.? -22.9% 

85 years apd over * 9,150.^^,317.8 , 9,538.4 8,468.0 7,282.0 7.084.2 6,887S7 7,134.7 . -26,1% 

White male: ' ^ . • =^ 

All ages, age adjusted^ 381.1^ -375.4 369.2 347.6 308.0 288.7 281.2 — -26.2% 

All ages, .prude 433.0 464.6 • .,450.8 438.3 401.1 390 8.. '385.7 - 

65-74 years 2,308.3 2,297.9 2,249.0 2,177.2 1,894.6 1,772.7 1,724.9 — , -24.9% 

75-84 years 4,907.3 4,839.9' 4,792.6 4,617.6 4,237.2 4.122.4 4,040.7 — ' -16.5% 

85 years and over 9,950.5 10.135.8 1^,657.3 9,693.0 8,550.3 8,444,7 8,192.9 — -19.2% , 

>hlte female: , , . ^ 

All ages, age adjustedd ,. 223.6 .197.1 189.9 /1 67.8 , 144.2 136.4 ' 134.8 — -31.6% 

All ages, crude 289.4 306.5 310.7 / 313.8 301.3 308.5 311.2 — 

65-74 years 1,400.9 1,229.8 1.128.5 1,044.0 854.9 794.9 781.2 — -36.5% 

75-84 years 3,925.2 3,629.7 3,381.1 3,143.5 2,763.0 2,658.2 2,627.3 — -27.6% . 

85 years and over 9.084.7 9,280.a 9,333.2 8v207.5 7,105.3 6,971.6 6,821.0 — V'^26.5% 

Black male: ' V 

All ages, age adjusted*" .'. 415.5 ^^81.2 384.1, 375.9 ,328.9 321.0 319.0 '— ^ -%3% 

All age*, crude 348.4 330.6 331.7 330.3 296.1 •"294.1 293.8 — ^ • 'H^ 

65-74 years ^ 2,140.1 2,281.4 2,185,0 2,237.8 1,918.2 1,744.8 1,723.2 — -24,5% 

75-84 years.. » a mi a 3,533.* 3,656.7 3,783.4 3,617.8 3,958.5 4,064.7 - +15i.0Sfc 

85 years and over .., | ^37.9 7,113.3 ^ 6,330.8 5,296.2 4,72|.2 ^ 4,527W - -25.0% 

Black female: 

All ages, age adjusted*" ^ 349.5 292.6 271.1 251.7* 209.4 201.1 -202.2 -30.9%, 

Alleges, crude 289.9 268.5 263.8 261.0 , 235.7 237.5 239.2 ^ — 

65-74 years\. , 1,659.4 1,680.5 1,513.7 1,553.2 1,309.3 1,136.5 1,136.6 *" — ■ -32.4% j 

75-84 years .\. .i o ^qq o 2,926.9 2,968.0 2,964.1 2,703.6 3,094.9 3,245.8 - +10.9% ■ 

85 years and over / '^•^^ '^ 5,650.0 6,030.4 5,669.8 4,398.0 4.044.6 3.759.3 - -33.5% 

"Includes deaths of nonresidents of th« United States. 
•"Provisional data. 

. '^Includes all races and both sexes. . * ' * * , 

<'Ag« Adjusted by the direct method to the total population of the United States aa enumerated In 1940, uaing 11 age groups. ^ 

NOTE: For tha data^lhra shown, the coda numbers (or disaasaa of heart artliastd on tha than'current International Clasildcatlon of Diaaasea: for 1,950. the Sixth Revision, Nos. 400-402. 410-443; for* 
19U and 1985. the Seventh Rsvlelon, Noe. 400-402. 410-443; for 1970-78. tha Eighth Revision, Adapted for Uaa In the United Statrt, Nos. 390-396, 402, 404, 410-414. 420-429; for 1979 and 1980. 
the|ilnth Revision, Noe. 390-398, 402. 404-429. 

SOURCES: Natlontf Cmter for HMlth Statistics: Wfa* SMMIot of th» UnlMSttt—, Vol. II, 1980.79. Public HMlth 8«rv»ce. Waishlngion, DC, U.S. Qovtmrrwni Printing Of f Ics; Annual summsry of births, deaths. 

maniagss, and dlvo<«M, United StStM, 1980. Monthly VIM SMItha fiuport^ Vol. 9-Ho. 13. DHH8 Pub. NO. (PHS) 81-1120. Public H««lth Servloe. Hyattsvllls, MO. Sept. 17. 1981; Data oompulsd 
by ttte Division of Analysis from dsis complM by the Division of Vital 9tatlstlce; U.S. Bureau of the Census; Pofulailon astlniatas and ^ro)eetlone. Currtnt PopuMlon ffepofts. Ssilee P-2S, Nos. 
310. Sitt 721 , and 870. Washlnot9n, DC, U S. QovsfiwMnt Printing Offki*, June 1986. April 1^4, April 197^ and January 1980; 1900 Nonwhif PofHiMlon by Raca, Special rsporl. P-E No. 9B. Washington, 
DC, U.S. Qovammsnt PrintlnifOfflce. lOQI; OanaraT population oharactaristlcs, Unfted States summary, 1980 and 1970. U.S. Ctn»u» of PopuMlon. Final rsports PC(1>.1B and PC(1>.B1. Waslilngton, 
^ DC, U.8. Qovammsnt Printing Ofllce, 19i1 and 1972. ♦ » . - 

o . • ■ • • ^. . » - * . 
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^able A-13.^Change in Per^apita Consumption ol 
. Various Products, 1963-80* 

^ . Percenl 
Product ^ ' Change 

Cigarette tobacco .\\ ~ 27.1% 

Fluid milk and cr^am , -241 

Butter J -33.3 ^\ 

Eggs W , -12.3 

Animal fats and oils . < . . . y >^ - 38.8 

Vegetable fats.and oils +57.6 

Fi shT ^ +22.6 

^ Figures for calculating percontage changes obtained from U.S. Department of 
AgricultAJre. 

SOURCE: Walker, 1963 (70). 



and mortality from cancer generally rise with age dig. 
A-4)— 51 percent of aH malignant cancers are diag- 
nosed at ages 65 and over (50„')7). In 1980 cancer was 
the secontl loading cause of death fdr personsv65 to 
85 and the tfiird (after stroke) for those' 85 and fTver 
(67). hns978, cancer accounted for 26 percent of all 
deaths among those 65 to 74, 18 percent among those 
75 to 84; and 10 percent among those 85 and over (63). 

Of the top three causes of death, cancer is the only 
one for which death rates have continued to rise since 
1950 (fig. A-5). This trend is duQ mostly \o the dramatic 
rise in death rates from cancers of the^ respiratory 
tract (trachea, bronchus, and lung), among l^pth the 
elderly and the general population (fig. A-6). All three 
of these cancers have been linked to cigarette smok- 
ing. The death rate due to respiratory cancer among 
the elderly skyrocketed from 1950 to 1978— a jump 



to he rising; it is npl <:lear, however, that jreaiment 

of diabel\»s rediiccis th(? associate*! risk of cardiovas- 

I*/ 

cular mortality. 

' A higher -fX^rcentage of elderly mt!n smoke cigarettes 
than womehV which may contribute to the gender dif- 
ference in Iviarl disease mortality. The percentage of 
elderly vvomoji who smoke, hovvever, l^ risen dra- 
malically ln r(»c<!nt y(!ars*^'?hf)heoomeiu)n that has not 
yet been rellecled in their chrdiova^culai* death rates, 
probably because the deleterious effects of smoking 
on the cardiovascular System are opiy manifest<;d over 
a period lof decades. 

.Downward trends havp also been found in the con- 
sum|rtion of cholesterol and saturated fats, iiigh in- 
takes of which have bt;en associated with increas(;d 
risk of heart disease (15,19,47; see ch. 4). Per dapita 
consumption of foods high in these substances has de- 
creased sinc^e the early 1960s, while the consumption 
of foods high in unsaturated fats and fiber, like fish 
and vegetables, has increased (70, ^ble A-13), Tliis 
change in dietary habits may have comnbuted to the 
decline in sjim um cholesterol levels in recent years (1). 
Diets high In vegolabl(?s and low in saturated fats have 
been shown to reduce blood pressure in normal sub- 
jects (41,42), 

Cancer (MaH^nanl Neoplasm^.— Cancer is the 
second most common cause of deatli for the general 
population as well as for elderly jXiople. The incidence^ 



•An inndi'n4:o r ale is Uio Ciihninlrd niniiber ol now rasc!S appoiiring within 
11 spcirifird limr |M«h^|^%vturh in this ivpnrt is always 1 ynnr), (liyixtfMl l)v 



the total luiiiitx'i of 



Ividii.ils wiltiin a df»finc;{f population ^i cnrp. 



Figure A:4 



-Death F^t^Amohg Persons Aged 65 and Ovef'for Malignant Neoplasms, by Sex and Age: 
. . United States', 1950-78 




\ 



NOTES' Death ratM for the group ag«d 85 •nd over In 1970 are based on population eatlmates revised by the U.S. Bureau ot the Census to tforrect tor overestimates 
o( ttie oroup aged 100 and over. ICD codes for 1950-67 are 140-206 and ICDA codes tor 1968-78 are 140-209. ' ^ 

SOURCE; U.S. OHHS, NCHS, 1962 (63). . 
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Figure A 5.— Age Adjusted Death Rates for Persons Aged 65 and Over, by Leading Causes of Death; 

United States, 19$0-79 
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SOUHCEf US OHMS. NCHS. 1 902 (65) 
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Figure A 6 .—^Age-Adjusted Cancer Death Rates by Site: United States, 1930-78 

45 




1980 



NOTES Rales for the populaUon are alandardl/ed for*aOo bused on the 1970 U S population Rates are for both 30x03 com 
binod. oxcopt broasi and utorus for female population only and prostate for male population Only 

SOURCE Amorlcon Cancer Socloly. 1983 (4) 



manifested mostly among (elderly men (fig. A-7). Can- 
mortality is genei ally higher and lias been rising 
more rapidly in men than in women (fig. A 9; table 
A 14) This male -female gap has widened over the 
years, as illustrated by tlio increasing sex ratios of can 
cer death rates (table A-ir>). , 

Death rates amfing elderly men for thi ee major 
types of cancer— ri?Hpiratoiy; genital; and colon— have 
risen notably in the 19.')()-78 peri(xl and are consist- 
ently higher for men than for women J(tables A-IG 
through A- 18). The incidence rates of respiratory and 
{^nitai can.cer ai e likewise higher in men (4) (fig. A- 
8). These cancers accounted for 43 percent of all new 
cancers in both sexes in the 1970s (50). Ir^ 1978, lung 
cancel" was the leading cause ofpancef deaths for men 
(^5 to 84, while cancer of-ttH^ genital organs (mostly 
prostate) predominated in men over 85 (tables A-16 
and A 17). Comparisons of data fi om two major sur- 
veys (49,50) indicate that the incidence of these three 
cancers, and cancer iil general, increased duping the 
1970s in men; the exact figures are probably not reli- 
able, lK)w(n'er, due to differences in sampling pi oce- 



dures and possible changes in diagnostic effi('acy over 
the peiMod. 

The overall cancer deathVate among elderly women 
actually fell slightly from 1950 to 1978 (table A-14). 
Since the mid-J960s, however, the rate has risen for 
alfpersons 65 to 84 (fig. A-4). The increase in female 
cancer nioi tality is largely due to the sharp rise in res- 
piratory cancer mortality among elderly women ovei* 
the period (table A-16). Deaths from cancers of the 
genital organs, breast, and colon fell in most age 
groups of elderly women ^t^bles A17 through A-19). 
The incidence of all four cancers, especially respira- 
tory, has risen during the 1970s (49,50). The simulta- 
neous decline in mortality may be partly due to im- 
proved eai ly diagnosis and treatment qf these cancers. 
^Breast cancer appeal s more frequently in womenr (fig. 
A-8) but has a relatively low associated deoth rate. 

Table A-20b presents the estimated proportions of4 
cancer deaths attributed to different factors. Accoi d- 
ing to these estimates, tobacco and dietary factors 
combined account for more than 60 percent of can- 
cel* deaths (14). Dietary factors have been implicated 
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Figure A-7.— Age-Adjusted Cancer Death Rates* for Selected Sites, Males: 

United States, 1930-7B 
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Year 



^Adjusted to tha ao« dialributlon of the 1970 U.S. Census Population 
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Figure A 9.— Age-Adjusted Cancer Death Rates* for Selected Sites, Females 

United States, 1930 78 

80 







1930 



1940 



1950 



1960 



» 197 



Year 



*Ac))ustec) to Ihe age dislrlbution ol the 1970 U.S. Census Population 
SOURCE: C»nc4ir Slatlalica, 1984, Am«rlcan Csncer Society. 1984 (5). 
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Table A'14.-*Death Rates Among Parsons Aged 65 and Over for Malignant Neoplasms, 

by Sex and Age: United States, 1950-78 



65-74 

Year , , years 

1950... ^..i 791.5 

1951 ■ 788.5 

1952 809,1 

1953 815.0 

1954 839.4 

1955 851.0 

"'.1956 849.3 

1957 879.3 

1958...- r. 862.5 

1959...... ,872.8 

1960 '. 890.5 

1961 902.4 

1 1962 X 907.7 

1963 '. 929.8 

1964 ... 925.9 

1965 946.1 

1966' 955.4 

1967 976.8 

1968 998.2 

1969 997.3 

1970 1.006.9 

1971 1,018.4 • 

1972 1,036.1 

1973 1,003.7 

1974 1,045.2 

1975 ' 1,051.8 

1976 1,060.1. 

1977 : ... 1,067.6 

1978 1,076.7 

Percent change, 1950-78 +36.0% 

SOURCE: tJ's DHHS, NCHS/1982 (63). 



Mate 



Female 



75-84 
years 



85 years 
and over 



65-74 
years 



75-84 
years 



85 years 
and over 



Deaths per 100,000 popqlation 



1.332. 
1,307. 
1,349. 
1,358. 
1.371. 
1,^73. 
1,416. 
1.384. 
1,358. 
1,356. 
1,389. 
1,394. 
1.387. 
1,405. 
1,416. 
1,451. 
1,477. 
1,505. 
t,520. 
1,541. 
1,588. 
1,614. 
1.651. 
1,665. 
1,715. 
1,728. 
1,782. 
1,809. 
1,849. 



1,668 
,1,689 
1,665 
1,677. 
1,688 
1,691 
-1,767 
*1,753 
1,704 
1,762. 
1,741 
1,840. 
1,879 
* 1,923. 
1,840 
1,9'11. 
1,905 
1,919. 
1,936. 
1,952 
1,908 
1.953 
/1, 917. 
2,018 
1,984. 
1,987 
2,042. 
2.102 
2,137. 



+ 38.8% •■ +28.1% 



612.3 
592.1- 
594.8 
594.6 
589.4 
585.7 
578.2 
573.2 
571.2 
560.5 
' 560.2 
557.9 
555.0 
551.0 
542.6 
549.4 
551.0 
557.3 
553.1 
552.6 
557.9 
557.1 
571.5 
563.7 
566.4 
56Q.1 
576.0 
581.3 
588.7 

-3.8% 



1,000.7 
"^987.0 
990.2 
986.3 
972.5 
962.7 
957.3 
945.9 
919.4 
QQ3.2 
. 924.1 
891.9 
885.4 
881.2 
868.2 
874.6 
872.5 
867.1 
860.4 
871.5 
891.9 
877.1 
878.1 
887.0 
902.0 
910.3 
922.9 
939.1 
958.8 

- 4.2% 



1,299.7 

1,284.2 

1,304.7 

1,296.5 

1,275.3 

1,303.3 

1,286.0 

1,309.7 

1,268.6 

1,241.1 

1,263.9 

1,273.5 ■ 

1,264.3 

1,280.7 

1,238.9 

1,234.9 

1,252.9 

1,215.0 

1,223.6 

1,202.5 

1,155.8 

1,173.2 

1,174.0 

1,142.7 

1,133.9 

1,128.2 

1,159.0 

1.143.5 

1,139.3 

-12.3% 



in many cancers' of the gastrointestinal tract (see ch. 
4). Foi- example, some believe that a diet high in beef 
and deficient' in fiber may contribute to bowel can- 
cer (4). 

Smoking is most likely the major contributor to the 
striking rise in respiratory cancer mortality, and can- 
cer mortality in general, among elderly men and wom- 
en. Proportionally more elderly men than woij^n 
Smoke, but this gap has narrowed considerably in re- . 
cent years; the percent of men over 65 who smoke 
dropped between 1965 and 1980, while that for elder- 
ly women rose by 75 percent (tab|e A-20a). Tlje Amefi 
ican Cancer Society estimates that cigarette Poking 
is responsible for 83 percent of lung cancer among 
ri^en and 43 pei cent among women, more than 75 per- 



cent combined (4). By its estimate, smoking accounts 
for 25 percent of all cancers and has been linked to 
conditions ranging from gastric ulcers to chronic bron- 
chitis and emphysema to heart disease. - 

Industrial and other environmental exposures fur- 
ther compound the hazard: asbestos, for example, in 
combination with cigarette smoking, increases the can- 
cer risk nearly 60 times (4). This and similar synergistic 
e'ffects between behavioral and environmental ripks 
illustrate the need for public Education about avoid- 
able cancer risks as well a« close regulation of carci- 
nogenic hazards in the workplace and the environ* 
ment in general. 

Cerebrovascular Disease (Stroke). — In 1980 
stroke was the third leading cause of death among per- 
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T«ble A-15t— Mortality $«x Ratlos'Amontf Parsons Aged 65 and Ovar 
for Malignant NaA^platms, by Mgia: Unltad Stataft, 1959*78/ 




1950 

1951 : 

1952 , : y:: 

1953 , 

1954 S: 

1955 ^ . . 

1956 

1957 ' : . . 

1958 * 

195 
1 

19611 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

^Ratlo of mat9 death rate to female death rate; data derived from table 14. 
SOURCE: U.S. DHHS, NCHS, 1982 («3). ' 



sons 65 to 84 and the second among those 85 and over 
. (67). The death rate from stroke increases markedly 
with age, frpm 8 percent of all deaths among perspns 
65 to 74 to 16 percent' among those 85 and over (63). 

The sex difference for sti^ke mortality is far smaller 
than that for either heart disease or cancer, especially 
in the older age groups. The gap Has widened over 
the yeaiis for those 65 to 84, with men in tliis age group 
exhibiting consistently higher rates than women since 
1950 (see table A -22). In the age group over 85, how- 
ever, women have had consistently higher rates. Death 
rates for stroke from blood clots or other occlusions 
of cerebral arteries slightly lead those for hfemorrhagic 
(bleeding) stroke in both 1970 and 1980 (67,68). 

Death rates for stroke among the elderly haVe de- 
creased more rapidly during the past 30 years than 
those for heart disease, especially since the mid 19708 
when stroke mortality began to fall most steeply (fig. 
A 10). The decline in stroke mortWity, as in heart dis- 
ease, was generally greater among women than men. 
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The decline for both sexes is smaller in the older age 
groups (table A-21). * J- 

Risk factors for cerebrovascular disease are similar 
to those for heart disease; again, most of these fac- 
tors, except for hypertension, are less significant 
among the elderly. As noted above, hypertension is 
the most powerful risk factor for stroke (30). The re- 
cent decline in mortality due to stroke, and cardiovas- 
cular disease in general, is probably due largely to Im- 
proved ^acute care,* more reliable diagnosis, the 
reduction of certain risk factors through changes in 
the dietary h^bita of the public, and better mediq^il 
treatment of chronic conditions contributing to the 
risk (as noted in the section on heart disease).' 
Other Major Causm of Death.— The death rat^s of the 
remaining sevep major causes of death among the 
elderly generally fell during/ the* last four decades 
(table A-23). Pneumonia and influenza death rates de- 
creased by 55 to 70 percent among the elderly be- 
tween 1940 and 1980 (less in older age groups), but 
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Table A-16.— 0«ath Rates Among Pertont Aged 65 and Over for Cancer of Tract)ea, Broncfius, and Lung, 

by Sex and Age: United States, 49S0-78 * ^ 



Year 



1950 
t951 
1982 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1^2 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
l'978 





i-,jMale/ 






4|^^enr)ale 


^ ' V 


. 65-74 


75-84 . 


^5 yeai^ 


'65-74 


75-84' 


^85 years 


years 


years 


and over 


years 


years 


and over 




Deaths per 100,000 population 




98.7 


82.6 . 


62.4 


23.3 


32.9 


28.2 


108.4 


85.3 


60.5 


22.1 


33.6 


30.6 


y 117.7 , 


956 


71.1 


24.5 


33.8 


28.9 


/ 127.1 


106.2 


i69.2 


23.4 


32.8 


29.4 


139.6 


110.5 


75.0 


2?r^ 


34.5 


31.8 


148.9 


126.9 


73.9 


23.9 


34.1 


30.3 


163.7 


133.3 


85.0 


^ 24.1 


33.9 


31. si 


173.5 


* 138.8 


89.6 


24.2 


34.3 


34.6 


181.1 


143.2 


91.5 


24.6 


36.0 


36.4 


' 192.1 


152.2 


111.5 


24-2 


34^4 


30.9 


204.2 


167.1 


107.7 


24.4 


32.8 


38.8 


217.1 


176.2 


128.7 


25.6 


35.8 


39.4 


228.1 


iyi.4 






dO.D 


40.1 


.240.2 




149 7 


97 ^ 


\J<J.U 


43.2 


247.0 


218.6 


135.6 


27.7 


38.2 


38.7 


261.8 


231.7 


156.0 


30.4 


36.6 


43.7 


272.6 


254.2 


156.0 


\ 31. 


40.9 


50.7 


284.7 


278.1 


173.7 


34.2 


41.9 


43:3 


, 305.5 


292.9 


193.6 


39.1 


49.7 


55.3 


»' 312.8^ 


303.3 


205.2 


42. r 


47.5 


51.3 


320.8 


^330.8 


215.1 


43.1 


52.4 


52.74 


■ 334.5 


357.1 


236.6 


48.6 


55.0 
* 56.4 


58.7 


345.4 


373.3 


228.4 


53.0 


57.4 


350.3 


381.5 


^ 252.5 


55.0 


60.5 


58.4 


354.4 


407.2 


262.0 


60.2 ^ 


64.2 


63.2 


365.4 


417.9 


; 267.4 


64.5 


66.8 


65.7 


371.8 


443.0' 


289.7 . 


71.7 


74.9 


69-3 


382.4 


467.8 


305.3 


76.7 


78.6 


70.1 


389.0 


478.6 


317.4 


\ 84.9 


87.1 


70.0 


+ 291.4% 


+ 479.4% 


+ 508.6% 


+ 264.4% 


+ 164.7% 


-148.2% " 



SOURCE: U.S DHHS. NCHS, 1982 (63) 



J 



. remain the fourth leading killers among the elderly^ 
Tuiyerculosis, the second leading killer.in the general 
population in 1900, has declined by at least 80 per- 
ceht among the elderly since 1940 and is no longer 
^ a major cause of death in the United States. Vaccina- 
tion, improved public sanitation, and improved acute 
care account for moA of thie decline in such infectious 
diseases. 

^rhe fifth and tenth leading causes of death among 
the elderly, chronic obstructive pulmonaiy flung) dis- 
ease (including brbnchitis, emphysema, and asthma) 

* and chronic liv<!r disease Jfncluding- cirrhosis) have 
both increased in some age groups in recent years 
(table A-23). Death rates were much higher for elderly 
men than womeji for both diseases; they were four 
to eight times higher for chronic obstructive lung dis- 

\ * ease. This is due in part to the'higher percentage of 
men who smoke, a 'risk factor for both diseases' (64), 



and to the geneM^K^ higher proportion o^ heavy drink- 
ers among men, a risk factor for cirrhosis (65). The 
death rate /or obstmctive pulmonary disease increases 
with age and has risen more in the older age groqps 
since 1970 (more t^an twofold for those over 85; see 
tablef A-23). Chronic liver disease mortality rose in both 
the-general population and among the population 65 
to^. r 

Mortality due to a rtenosclerosis, currently the sixth 
leading cause of death among the elderly, fell by at 
least 60 percent between 1950 and 1980, with smaller 
declines in older age gi^Tips* Mortality due to hyper- 
tension similarly fell by at le^t 67 percent during the 
same period— elderly women exhibited lower rates 
than men for both conditions *(table*A-23). 

Death rates for diabetes mellitus (currently ranked 
seventh anfong the elderly) have generally fallen since 
1940 except In the 85 and over group, for which the 
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Table A 17.— Death Rates Among Persons Aoed 65 and Over for Cancer of Genital Organs, 

by Sex and Age: United States, 1950-78 ^ 



Male 



Female 



65-74 

Year . years 

— [ ^ 

1950- 103.9 

1951 * 100.6 

1952 , \ 103.5 

1953 : 105.7 

1954 ,^ 106.1 

1955." ^ 106.4 

1956 ^ V. ... . 105.3 

1957 ' 103.4 

1958 . .\ 104.3 

1959 . . . ) 102.0 

1960 .A/ 102.1 

1961 ../ 101.3 

1962.^ 102.3 

1963 104.6 

1964 103.0 

1965 100.4 

1966 101.3 

1967 , 102.4 

1968 105.8 

1969 102.9 

'1970 ' 103.7 

1971 103.2 

1972 106.1 

1973 105.5 

1974 106.9 

1975 105.4 

1976 106.4 

1977 . ../ 105.4 

1978 ./ 107.1 

Percent change, 1950-78 ^ 3.1% 

SOURCE: U.S. DHHS. NCHS. 1982 (63) 

■ 



75-84 
'years 



^5 years 
and over 



65-74 
years 



75-84 
vyears 



85 years 
and over 



Deaths per 100,000 population 



281.4 

286.5 

290.2 • 

296.9 

305^5 

296.2 

309.'l 

299.8 

286.9 

278.5 

285.9 

286.1 

284.8 . 

282.4 

282.4 

286.6 

283.6 

286.4 

285.1 

288.5 

299.4 

297.9 

300.8 

309.3 

310.5 

312.4 

321.4 

322.1 

331.6 



436, 

421, 

464 

45J, 

464, 

465, 

^88, 

479. 

470. 

467 

468 

508 

505. 

514 

497. 

513 

507. 

513 

512. 

493 

481 

493 

489. 

514 

439 

494 

514 

527 

548. 



+>13.8% +25.8% 



110.1 
105.7 
106.0 
105.8 
102.5 
1030 
99.3 
99.8 
100.3 
98.4 
97.9 
98.4 
95.0 
93.4 
'91.6 
92.7 
91.7 
90.2 
86.0 
84.5 
85.6 
83.3 
83.5 
79.4 
77.7 
77.4 
77.5 
75.3 
74.7 

-32,2% 



136.9 
132.3 
132.6 
>131.0 
132.0 
126.5 
124.1 
118.9 
123.0 
119.2 
119.1 
112.9 
114.1 
115.0 
112.9 
108.9 
,110.4 
.104 .5 
107.7 
105.7 
104.9 
. 105.0 
104.9 
103.3 
102.2 
102.5 
108.7 
102.8 ' 
100.8 

-26.4% 



141.4 
132.8 
138.3 
134.8 
128.9 
136.3 
137.4 
135.2 
138.6 
133.7 
131.4 
123.0 
129.1 
128.4 
123.3 
124.3 
128.1 
118.6 
120.4 
■121.1 
113.1-. 
116.8 
114^ 
J08.4 

iiojr 

108.t 
106^.4 J 
» 104.4 ' 
103.6 

- 26.7% 
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Table A-18. 



-Death Ratfta Among Persons Aged 65 and Over for Cancer of Colon, 
. by Sex and Age: United States, 1950-78 



Year 



65-74 
years 



1950 84.9 

1951 ^r? 85.6 

1952 87.1 

1953 85.0 

1954 ..^ : 84.2 

1955 ^ ?H 85 9 

1956 / 87.5 

1957 : 89.4 

1958 87.4 

1959 875 

1960 ; r 86.7 ■ 

1961 * -39.6 

1962 88.3 

1963 , 90.5 

1964 88.7 

1965 \ 93 2 

1966 93.8 

1967 94.0 

1968 ^ 95.2 

1969 : 95.6 

1970 95 7 

1971 97.0^ 

1Q72 95.8 

1973 96.0 

1974 . ; 100.8 

1975 99.1 

1976 ^. 102.6 

1977 104.5 

1978 104.9 

Percent change, 1950 -78 1 . . ^23.6% 

SOURCE: u s. DHHS. NCHS. 1982 (63). / 



Male 



Female 



75-84 
years 



85 years 
and over 



65-74 
years 



75-84 



Deaths per 100,000 population 



155.0 

151.1 

159.1 

158.1 , 

158.4^ 

158.4 

169.1 

162.7 

160,2 

160,9 

164.0 

165-3 

159.0 

162-.3 

170.6 

172.5 

175.4 

172.2 

177.7 

181.8- 

184.8 

183'.ft 

194.2 

188.5 

197.4 

200.1 

207.5 

202.8 

214.3 

+ 38.2% 



181.0 
194.9 
178.8 
191.3 
179.9 
202.8 
200.6 
209.2 
205.4 
214.6 
205.6 
215.8 
242.8 
224.1 
215.0 
242.5 
227.6 
237.1 
;229.5 
245.8 
244.4 
236.6, 
235-2 
252.3 
267.6 
241.9 
260.7 
273.9 
282.1 

+ 55.8% 



85 years 
and over 



86.1 


171.6 


240.0 


83.3 


168.8 


230.8 


82.0 


165.9 


231.0 


81.8 


163.7 


241.0 


■83.7 


164.2 


240.9 


83.9 


162.5 


245.9 


81.9 


161.4 


227,4 


81,6 


159.6 


243.5 


81.2 


155.2 


" 250.2 


79.8 


159.4 


231.1 


, 79.6 


159.6 


232.6 


79.6 


157.9 


235.8 


Q1 Q 

ol .o 


•1 C O A 

154-4 


233.9 


80.1 


155.8 


2^.6 


80.5 


152.2 


mo 


80.1 


150.0 


227.0 


81,2- 


151.2 


244.0 


79.5 


152.5 


223.3 


79.4 


149.7 


235.3 


>7.4 


153,3 


229.8 


81.0 


157.4 


224.8 


78.0, 


J51.5 


224.1 


80.7 


150.3 


229.7 


78.5 


159.3 


214.2 


79.9 


156.9 


224.9 


77.0 . 


158.9 


211.6 


79.8 


159.0 


229,6 


77.6 


162.5 " 


221.8 


80.4 


167.1 


228.5 




-2.6% 


-4.8% 


-6^% 




✓ 
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' Figure A-8.-Cancer Incidence and Deaths, Site and by Sex: UnlfodStates, 1983 (percent dUWbiiflon) 
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tExctuding non niolanoma skin cancer and carcinoma In sUu 
SOUnCF Amofican Cancer Society. 1983 (4) 



rale luis almost (IouI)I(hI (table A-23). 'I1ie I'eason lor 
tliis ago-s|)wific iiptiii ii is unclear, but the ti eiid could 
become iiicnMsingly iiu|)orlanl if, as projected, the 
ovtM -Sf) group grows |)r()portionaIly largei' in the 
future 

Mortality du(^ to accidents of all kinds is ranked 
(iightli among those ovei' GS, but fell substantially from 
1950 to 1980 with a smaller drop in the "motor vehi- 
cle accidents 'category. Among older womeU; moi tal- 
ity from accidents was high(^r only in the 85 and over 
gnHi|). N(*phi'itis, the sixth leading CiUise of death 
iunong the general population in 1900, now ranks 
ninth among th(^ (elderly. I he percent drop shown in 
'tabl(^ A 23 is probably not i^eliable, however, because 
the statisti(^al descri|)(ion of the disease has changed. 

MorbiiUty 

I HLNHS IN CHRbNIC CONDITIONS 
CAUSING DISABILITY 

rh(» prevalence of chronic disease is expected to in- 
crease as \hv. po|)ulation ages (18; see chs. 2 and 3). 
Kffective pn^vention and ti^eatmenl of acute illness at 
eai li(*r ag(\s have been key factors iq helping people 
to live longer. People who would once have died of 
'^tuberculosis or other infectious diseases in their twen- 



/ 



ties, for example, now live to develop ohi^onic illnesses 
whose risk and prevalence tend to rise with age. Ad- 
vancing age also brings increased risk of certain acule 
medical episodes (e.g., stroke, heart attack, anclpy^lW^ 
monia) that may also add to the burden of morblm^ 
among the* elderly through their deteterieus aff^- 
(iffecls (e.g.; dementia, paralysis, chronic heart disease, 
and chronic obstructive lung disease). 

Chronic disease is respOnsibl^or more than 80 per- 
cent of all (JjSi^ility (69) and usurps 80 percent of all 
health care resources in the Unitell States (13). An esti- 
mated 86 percent; or six of every seveu; elderly^gfcp- 
ple have one or more chronic conditions; compared 
to less than 50 percent of the general population 
(21;44,51). Most significantly; the proportion of thoJe 
with chronic conditions who suffer major disability 
is much higher among the elderly: only 4 percent of 
the general population afflicted with chronic illness 
I eported limitation in a major activity (i.e., working, 
keeping houserdr^engaging in educational activities) 
compai ed to 18 percent in the over-65 gmup. About 
47 percent of comrnunity-dwelling elder^ exhibit 
some degree of activity limitation due to chronic con- 
ditions (see ch. 2). All of the chronic conditions dis- 
cussed in tills appendix are relatively more prevalent 
among the elderly and can cause significant functional 
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TabI* A'19.— D«alh Rates Among Famalas Aged 95 and Over for Cancor of Breast, 

by Ag^: tfni.tad States, 1950 78 



Year 




'65-74 years 75-84 years. 



85 years 
and over 



1950 

1952 ! 
1963 . 
1954 

1955 . 

1956 . 

1958 
1959 
1960 
1961 
1962 
lS63 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

1972 . 

1973 . 

1974 . 

1975 . 
197e 



•V- 



1977 

1.978 ' 

Percent change, 1950-78 



SOURCE: U S OHHS, NCHS, 1962 (63). 



Deaths per 100,000 females 



95.0 


139.8 


195.5 


91.1 


143.6 


196.7 


91.2 


133.9 


184.8 


- 93.6 


140,5 


198.8 


93.2 


136.4 . 


193.9 


92.8 


141.3 ^ 


198.2 


93.6 


136.3 


199.1 


93.0 


, * 136.0 


199.8 


90.4 - 


129.5 


182.8 


89.2 


125.9 


191.3 


90.0* 


129.9 


191.9 


90.3^ 


130.6 


- 194.9 


90.5 


125.5 


188.1 


90.1 


119.2 


183.3 


89.3 


120.3 


188.4 


90.2 


126.8 


181.4 


90.2 


122.7 


177.3 


90.9 


122.6 . 


.181.7 


94.3 


124.1 


179.4 


93.0 


120.1 


170.2 


93.8 


127.4 


165,6 


92.9 


' -125.2 


170.4 


98.1 


125.4 


169.9 


101.1 


128.1 


169.4 


97.5 


130.3 


168.9 


97.0 


130.7 


160.0 


98.9 


130.5 


163.8 


102.2 


%135.3 


169.4 


• 98.^9 


133.1 


157.2 


+ 4"l% 


-4.8Vo, 


-19.6% 



Table A-20b.— Proportions^f CMcw Deaths Attribih«dlp Various Fsctors 




Percentage of all 
cancer deaths 



Text 






Range of 
abceptable 


section 




Best 


number 


Factor or class of factors 


estimate 


^ estimates 


5.1 


Tobacco " . 


30 


25-4«r 


5.2 


Alcohol 


. i 3 


2-4 . 


5.3 


Diet 


35 


10-70 


5.4 


Food additives 


.'<1 


-5«-2 


5.5 


' • Reproductive and sexual behavior 


f 7 


1-13 


5.6 


Occupation 




2-8 


5.7 ' 


Pollution , 




<1-5 


5.8 


Industrial products 


<1 


<1-.2 


5.9 


Medicines and medical procedures 


1 


0.5-3 


5.10 


Geophysical factors 


3 


2-4 


5.11 


Infection ^ 


10? 


1-? 


5.12 


Unknown ^. 


? 





•Allowino for a posfilbly prottctM efftct of •ntloxlettnts and otfier prfservatlvea. 
SOURCE: DoM and Pfto. 1961 (14). 
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Table A-20a.— Cigarette Smoking Status of Persona Aged 20 and Over, by Sex, Race, and Age: 

United States, 1965, 1976, and .1980 



Sex, race, and age 



MALE. 

All ages, 20 ye^rs and over . 

20-24 years. ..A ..^ 

25-34 'years 

35-44 years 

45-64 years 

65 years and over 

White: 

Mt ages, 20 years and over 

>20-24 years 

'25-34 years. . . . . : 

35-44 yearsr ' 

45-64 years . ^".^ 

65 years and over 

Black: 

All ages, 20 years and over 

20-24 years s 

25-34 years * 

35-44 years 

45-64 years ^ 

65 years and over ' 

, FEMALE 



Totaled 

All ages\ 20 years and over 
20-24 years. . . . 



i 



25-34 years 
35-44 years 
45-64 yea^s 
65 years an 

White: 

%\\ ages, 2(^yearS and over 

20-24 years 

25-34 years 

35-44 ye&rs 

45-64 years 

65 years and over 

Black: 

AlLages, 20 years and over 

20-24 years 

25-34 years . . • 

35-44 years 

' 45-64 years 

65 years and over 




Smoking status 



Current smoker» 



Former smoker 



^current smoker Is a person who has smokAd at least 100 cigarettes and who now smokes; Includes occasional smokers, 
^ased on data for the last 6 months of t9eO. 
^Base of percent excludes persons with unknown smoking status, 
dlncludes all other races not shown separately. 

NOTE: Data are based on houaei^ld Interviews of a sample qf the civilian nonlnstltutlona!l2td p6pu!atlon. 







1980b 


1965 




1 aOU" 






Percent of persons 






> 

52.4% 


41.9% 


38.3% 


20.5% 




.ovo 


59.2 


45.9 


39.7 ' 


9.0 


12.2 


12.1 


60.7 


48.5 • 


43.1 


14.7 


18.3 


20.6 


58.2 


.47.6 


42^ 


20.6 . 


27.3 


27.6 


51.9 


41.3 


40^ 


24.1 


37.1 


36.9 


28.5 ' 


23,0 


17.9 


28.1 


44.4 


47.4 














51.5 


41.2 


37.4 


21.4' 


30.6 


30,9 


58.1 


*5.3 


39.0 


9.6 


13.3 


^ 12.2 


60.1 


47.7 , 


42.0 


15.5 


18.9 


21.9 


57.3 


Ad 0 

4D.b 


42.4 


21.5 






ca o 

01.3 


Af\ A 

40.D 


40.0 


25.1 


00, 1 


'^ft A 
00. 4 


27.7 


22.8 


16.6 

r 


28.7 


40.0 




''60.8 


50.5 


45.6 




19.3 


19.1 


67 4 


52.8 


45.5 


. 3.8 


4.1 


10.6 


68.4 


59.4 


52.0 


6.7 


11.8 


11.9 


67.3 


CO 0 

00.0 


, 44.2 


12.3" 


lo.o 




57.9 


49.7 


^ 48.8 


15.3 




OA Q 


0^ J 
36.4 


OC A 

2b. 4 


27.9 


21.5 


00. U 


OA A 


. 0 4 -4 

34.1 


OO f\ 

32.0 


29.4 


8.2 


lo.o 


1 0.0 


41.9 


34.2 


32.7 


7.3 


10.4 


11.0 


43.7 


37.5 


31.6 


9.9 


12.9 


14.4 


43.7 


38.2 


34.9 


9.6 


15.8 


18.9 


32.0 


34.8 


30.8 


8.6 


15.9 


17.1 


9.6 


12.8 


16.8 


4.5 


11.7 


14.2 


34.2 


31.8 


29.5 


8.5 


14.4 


16.0 


41.9 


34.4 


33.3 


8.0 


11.4 


12.5 . 


43.4 


37.1 


31.6 


10.3 


13.7 


14.7 


43.9 


38.1 


35.6 


9.9 


17.0 


20.2 


32.7 


34.7 


30.6 


8.8 


16.4 


17.4 


9.8 ' 


13.2 


17.4 


4.5 


11.5 


f4.3 


34.4 


35.1 


30.8 


6.0 


9.9 


11.2 


44.2 


34.9 


32.3 


2.5 


5.0 


2.2 


47.8 


42.5 


34.2 


6.7 


. 8.9 


11.6 


42.8 


41.3 


36.5 


7.0 


- 9.6 


12.5 * 


257 


38.1 ' 


34.3 


6.6 


11.9 


14.1 


7.1 


9.2 


9.4 


4.5 


13.3 


14.1 



SOURCE: U.S. DHH8. NCHS. 1962 (W). 
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Table A-22.-Mort«lH>^K R#tlo$" Among Pertons Aged 65 ind Over 
for CerebrovMcutor Dieeaeet, by Age: United States, 1950-78 

" ' ~~ ^' * 85 years 

Year ^ 65-74 years 75-84 year^ and over 



1950 

1951 r. 

1952 

1953 

1954 

1955 

1956 

1957 

1958 • 

1959 ■ ■ ■ 

1960 

.1961 < 

1962 . .- -. ■ 

1963 ' 

1964 ■ 

1965 . . -■ '. . .■ f--- 

1^6 ' ■ • ■ : 

1967 ^ 

1968 

1969 ■ 

1970 

1971 

1972 ■ 

1973 - ' 

1974 

w5 ....r 

197p 

1977 ' ■ ■ 

' 1978 - ,^ 

*Rallo of male death rale to female death 
' SOURCE: U.S. DHHS, NCHS, 1982 (63). jk 



13 
16 
15 
16 

19 
1.20 
1.21 
1.22 
1.24 
t.24 
1.28 
1.26 
1.28 
1.29 
1.29 
1.33 
1.32 
1.36 
1.37 
1.37 
1.35 
1.40 
1.41 
1.41 
1.41 
1.41 
1.41 
1.40 
1-39 - 



Ratio 

1.06 
1.04 
1.07 
1.06 
1.07 
1.07 
' 1.07 

■ 1.08 
1.07 
1.07 

. 1.08 
1.09 
1.10 

- 1.10 
1.12 
1.12 
1.13 
1.15 
1.14 
1.15 

; 1.15 
1.18 
1.17 
1.15 
1.15 
1.16 
1.14 
1.16 
1.14 



1.03 
0.96 
0.95 
0.93 
0>1 
^.95 
0.94 
0.95 
0.93 

•0.96 
0.98 
0.98 
0^98 
0.99 

, 0.99 

:'0.98 

1.00 
0,99 
0.98 
0.99 
'>. 0.99 
0.99 
0.97 
0.99 
1.00 
0.99 
0.99 
0.98 



disability (the types and degree of disability inflicted 
by specific chronic conditions are discussed in ch. 7). 

The jjroportiort of people with multiple diseases rises 
rapidly with agfe. Surveys of the noni^istitutionalized . 
elderly report an average of three chronic conditions 
per person (51,71). Other estimates are as high^s five 
per person, doubling for institutionalized elderl^; and 
rising to more than a dozen in- the very old (6). Table 
A-24 lists the problems commonly coexisting in the 
elderly.^ 

This frequent multiplicity of disorders combines v 
with and exacerbates the tendency of diseases to pre- 
sent different symptoms in the elderly than in younger 
people, rendering diagnosis difficult. The classic symp- 
toms are often replaced by one or more nonspecific 
problems that may be wrongly attributed to "aging" 
in general (7; table A-25).^is diagnostic difficulty has 
implications for the acCtihaiiy of survey data and, most 
importantly, for health care delivery. Improved detec- 
tion, diagnosis, and statistical reporting of certain Con- 



ditions has led to greater awareness of the multiplicity 
of chronic diseases, among the elderly. .. , 

-Unfortunately, mo^t of the trend analyses of preva- 
lence in this appendix are limited to the period of the 
eighth revision of the ICP (1968-78) since there are 
no comparability ratios! for chronic conditions. In ad- 
dition, NCHS dat9,l?eg^n to be collected annually only 
in 1978, are not subdivided into age and sex groups 
for the elderly, and reif)resent only the civilian, non- 
institutionalized population. Sporadic re^)orts focus- 
ing on one of the six cat^ories of conditions^ircu- 
latory, respiratory, digesti\^e, skin and musciuloskeletal, 
other chronic conditions) and selected impairments-^ 
are' used where pos|d|>le. Because the pnevalence of 
most of these conditpfis is higher among the institu- 
tionalizqd flderly, who are not repre^nted here, and 
since methbdologicjiil studies show that chronic con- 
ditions are generally underreported iri interview 
surveys (especially those with stigma attached), the 
given rates are very likely to be underestimates. 



Vv 



396 • Technology and Aging in America 



Ftgure A 10. — Death Rates Among Persons Aged 65 and Over for Cerebrovascular Diseases, by Sex and Age^ 

United States, 1950 78 




NOTES; Death rates for the group agod 85 and over in 1970 are based on population estimates revised by the U.S. Bureau of the Census to correct for overestimates 

of the group aged 100 and over ICD codes for 195067 are 330-334, and ICDA codes for 1968-78 are 430-438. 
SOURCE US OHHS. NCHS. 1982(63) 
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Table A.21 -Death Rates Among Persons Aged 65 and Over for Cerebrovascular Diseases, by Sex and Aga: 

United States, 1950-78 ^ 



Year 



./ 



1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 . . . . 

1958 . 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 : 

1968 

1969 

1970 

1971 

1972. 

1973 

1974 , • 

1975 

1976 . . - r 

1977 

1978 

Percent change, 1950-78 



'Male 



Female 



65-74 
years 



75-84 
years 



85 years 
and over 



65-74 
years 



years 



85 years 
and over 



Deaths per 100,000 population 



589.6 


1,543.6 


3,048.6 


522.1 


1,462.2 


2,949.4 


593.7 


1,546.0 


2,925.8 


511.1 


1 ,490.8 


3,047.8 


572.8 


1,559.1 


2,965.9 


499.9 


1,451.7 


3,127.6 


573.2 


1,552.7 


2,918.3 


493.1 


1,461.6 


3,147.3 


5509 


1,514.9 


2,887.2 


461.2 


1,414.6 f 


3,1791 


554.7 


1,553.1 


3,185.5 


462.1 


1 ,452.8 


3i365.0 


548.1 


1,547.5 


3,257.8 


452.4 


1,443.6 


2,480.9 


561.8 


1,594.1 


3,474.5 


460.5 


1,470.9 


3,655-3 


652.4 


1,601.0 


3,529.1 - 


444.4 


1,490.7 


3,775.4 


534.1 . 


1,566.7 


3,558.0 . 


429.7 


1,462.9 


3,695.0 


530.7 


1,555.9 


3,643.1 


415.7 


1,441.1 


3,704.4 


503.6 


1,495.9 


3,659.2 


400.0 


1,375.9 


3,746.8 


502.4 


^ 1,493.2 


3,771.4 


393.3 , 


1,359.6 


3,844.2 


500.4 


1,497.1 


3,803.2 


389.3 


1 ,305.2 




481.4 


1 ,44o.O 


o coo c 




1,295,5 


3 673 8 


480.9 


1,439.0 


3,693.7 


362.6 


l!284!3 


3,731.4 


482.2 


1,445.1 


3,663.8 


364.3 


1,281 7 


3,740.4 


468.1 


1,398.4 


3,548.6 


343.7 


1,219.0 


3,550.4 


483.1 


1,418.2 


3,591.6 


351.6 


1,248.8 


3,618.3 


465.7 


1,373.9 


3,396.1 


339.8 


1,190.1 


3,450.0 


449.5 


1,361.6 


3,211.2 


333.3 


1,183.1 


3,247.0 


438.9 


1,358.9 


3,167.5 \ 


313.5 


1,151, V 


3,204.0 


439.3 


1,356.2 


J3,188.6 


312.1 


1.162.3 


3,212.4 


425.0 


1,338.5 


3,133.8 


301.3 


1,167.6 


3,23p.1 


400.4 


1,277.2 


2,969.5 


283.7 


1,114.0 ' 


3,013.0 


363.1 


1,176.7 


2,650.9 


256.9 


1,014.5 


2,656.6 


334.7 


1,098.9 


2,574.4- 


238.1 


962.1 


2,592.6 


310.4 


1,060.0 


2»402.4 


221.0 


916.5 


2,435.6 


290.0 


984.5 


2,244.2 


207.9 


865.5 


2,298.5 


-50.a% 


-36.2% 


^26,4% 


-60.2% 


-40-8% 


-22-1% 



SOURCE: U.S. DHHS. NCHS. 1982 (63), 
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Tabf A.23.-:D»>th R«te» Idr Mtfor Cjuw of Doth, by Sex and Age: bnited States. 1940-80* 



1940 



1950 



4.3 
24.9 
68.4' 
148.4 



5.8 
31.3 
71.6 
154.0 

0.8 
0.4 
1.1 

3.0 



0.-2 
1.3 
1.6 
1.2 

1.2 
7.3 
19.5 
40.6 

0.6 
2.0 
6.6 
19.4 

0,4 
0.6 
0.7 
0.6 

0.5 
0.2 
0.3 
0.5 



0.1 
0.8 
1:4 
1.4 

0.2 
0.8' 
2.0 
4.7 



0.3 
1.2 
3.3 
10.3 



0.3 
0.9 
0.9 
0.7 

0.1 
0.6 
0.5' 
6.4 



4.4 

21.2 
59.8 
140.8 



0.8 
0.3 
1.1 
2.7 



0.2 
0.8 
4.4 
J 8.6 



0,2 
1.2 
1.9 

0.2 
0.6 
1.5 
3.7 



Cause of death ^ Male Female Male Female 

Major cardiovascular dissass: * ~ — 

» All ages 5 4 

65-74k..- 00 c 

75-84, 

161.2 

Hypsrisnslve dissase^: 

All ages * 

65-74 1.^ ■■ _ 

75-84 • 

85+ _ 

DIabstes: ' — 

All ages n 

65-74 • Oft 

75-84 9? 

-g^i^, :.::::::;;:;;::;::;::;:::: ];[ 

Nephritis^: ' 

All ages 

65-74 il 

75-84 24 2 

• Id 

Influenza and pneumonia: 

All ages /^ • 

65-74 25 

75-84 72 

. . '. l '. '. '. '. '. '.y. 20.4 

TutMfculosis: ~ 

AH ages . - 

65-74 11 

75-84 qI 

85^ I-l::^:..^::^:^ - ^ : • ■ ■ - ^ 07 

Oirrfiosis of the liver 
All ages no 

65-74 oJ 

75-84 "ft 

:hronlc obstructive pulmonary diseases''. 

All ages ' _ 

65-74 ■ ." _ 

75-84 - ■ ■ ■ _ 

85+ '.'.'.'.'.:''*.^. _ 

.rterlosclerosls": " ' ~ ~ : 

All ages ' _ 

65-74 '<""< _ 

75-84 :_ 

85 + ■ _ 

^ •• 

O' ,. / . 

ERIC 



0;3 
0.8 
2.7 
9.0 



0.2 
0.3 
0.4 
0.3 



0.6 
0.2 
0.3 
0.4 



1960 



1970 



1980 



Percent change 
1940-80 



Male Female Male . Female Both sexes " Both sexes" 



0.2 
0.6 
3.5 
16.4 



5.9 
30.3 
69.2 
1^4.9 



b.7 
0.3 
0.9 
2.5 



0.1 
0.8 
1.4 
1.7 



0.5 
0.3 
0.5 
1.4 



0.4 
1.5 
4.2 
12.7 



0.9 
0.4 
0.5 
0.6 



0.1 
0.6 
-0.5 
0.4 



0.2 
14.5 



4.5 
18.0 
55.0 
146.0 



5.5 
27.8 
63.6 
126.0 



4^ 
14.9 
46.1 
118.6 



0.7 
0.2 
0.8 

2.2 



0.4 
0.2 
0.5 
1.2 



0.4 
0.1 
0.3 
0.9 



0.2. 
1.1 
1.8 
1.9 



0.2 
0.8 
1.7 
2.2 



0.2 
1.0 
2.0 
2.4 



0.5 
0.2 
0.3 
1.1 



0.5 
0.3 
0.7 
1.4 



0.7 
0.2 
0.3 
0.9 



0.3 
0.8 
2.8 
10.4 



0.4 
1.3 
3.8 
9.6 



, 0.3 
0.6 
2.0 

17.3 



0.3 
0.9 
0.2 
0.2 



0.3 
0.15 
0.2 
0.3 



0.1 
0.4 
0.6 
0.8 



0.8 
0.2 
0.2 
0.2 



0.2 
O.t 

0.6. 
0.3 



0.1 
0.2 
0.2 
0.1 



0.2 
1.6 
2.7 
2.4 



0.6 
0.2 
0.4 
0.6 



0.2 
0.5 
2.8 
14.0 



0.1 
0.6 
2.3 
8.7 



0.2 
0.3 
1.8 
8.9 



4.4 
16.1 
^0.2 
109.5 



-10% 
V47 
-41 
-29 



0.3 
0.1 

0.3' 
0.9 



-60 
-67 
-73 
-68 



0.1 
0.6 
1.3 
2.2 



-50 
'-40 
-13 
+ 83 



0.7 
0.2 
0.7 
1.7 



.+ 95 
-98 
-97 
-96 



0.2 
0.6 
2.2 
8.9 



-71 

-74^ 

■68 

-55 



0.1 
0.3 
0.6 
0.1 



-93 
-97 
-92 
-80 



0.1 

0.4 .J^**^ 
0.3' 
0.2 • 



+'43 
+ 33 
-^26 
-60 



0.2 
1.3 

2.7 



+ 44 
+ 70 
+ 125 



0.1 
0.2 
1.2 
6.6 



-50 
-71 
-69 

-'62 



Table A-23.— Death Rates for Mijor Cause* of Death, by S«x and Age: United States, 1940-80*— continued 



1940 1950 1960 ' 1970 

Cause of detith ^ Male Fepiale Male Fffmale Male Female Male Famafe 

Accidents (all klnds)^ . ' • 

All ages - — * 0.8 0.4 0.7 0.3 ^0.8 0 3 

6i-74' ' — — 1.5 '♦'0.8 1.2 0.6 1.2 0.6 

75-84 - . 3.2 3.1 2.4 2.0 ■2:2 14 

86+ ^ — 8.2 . 10.8 5.8 6.5 4. 3 3.7 

. . •■■ ~ ■ ■ ' • ' ' !f . ■ ■ 

Motor vehlcl* accld«ntto. ' > 

All ages - — - 0.4 0,1 0.3 0.1 0.4 0.1 

65-74 .\ - — 0.6 0.2 0.5 0.2 0.5 0.2 

75-84 — — 0.8 0.2 0.7 0.2 0.7 0.3 

- 85+ - — 0.8 0.2 0.6 0.2 0.6^ 0.2 

All bthv*«ccidents«: - ' 

All ades - — 0.5 0.3 0.4 0.2 0.4 0.2 

■ 65-74 . i — — 1.0 0.6 0.7 0.4 . 0.^ 0.3 

75-84 - — 2.3 2.9 1.7 1.7 1.5 1.2 

85+ •> -• — . 7.4 10.6 5.2 6.3 3.6 3.6 

'Bate p«r 1,000 population. i - 

Data not sliown sach y«ar. . - - ' • , . 
<>Dua to several changes In ICO code, trends In this categofy iiot statlstlqally rellabla. Percent change Is calculslad for 1950-80. 
''percent change calculated for 1970-80. 

•Percent ctiange calculated for 1960-80. " ' ■ ^, 

SOURCES: OTA; t)ased on data from U.S. OHHS, NCHS, 1962 (M,e4,«6) and 1963 (97) and the Vital StatHtlc/annual report* on monallty in the United States. 



Percent change 
1980 _ 1940-80 

Both sexes ■> "ftoth sexes" 



0.5 
0.6 
4.2 
2.9 



0.2 
0.2 
0.3 
0.3 



0.2 
0.4 
0.9 
2.6 



-17% 
-50 
-612 
-70 



-50 
-40 
-25 



-50 
-50 
-65 
-72 
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Table A 24.— Mo»l Common Problems Coexisting 
In Elderly Individuate 

f ^ ^ ^ ■ - r 

1. Congestive heart failure 

2. Depression • ^ 

3. Dementia syndrome . ' ^ 

4. Chr6nic renal failure 

5. Angina pectoris 

6. Degenerative joint disease 

7. Gait disturbance 

8. Urinary dysfunction 

9. Constipation 

10. Vascular Insufficiency in the legs 

11. Dlat)etes meitltus ^ 

12. Chronic pain 

13- Sleep disturbance 

14. Multiple dmg regimens 

15^ Anemia 



SO^CE! B«sdln©, et al.. 1962 (8). 

\A-2(> summarixt^s the general conclusions 
tli'awn coJlfrfi'iiing which chi'onic conditions are ris- 
ing or falling among the elderly; ivhich fexhibit. gen- 
der or race diffei^ences in prevalence, and whether 
these differences are pronounced. 

Degent^ralive Mental lUneM.— Older people tep- 
resent abotit one-fifth of all first admissions to pk^- 
chiatric hospitals and cx^cupy almost one-fouith of alk ' 
psychiatric 6eds in the Nation (11). Physiological bases 
for incrbasing niiml)ers of mental disorders are emer'ig^- 
ing, bringing with them hope for treatment and pre- 
ventioji. About 50 to 60 peixent of the institutionalized 
elderly hrti thought to suffer from organic mental dis- 
orders (11). The distinction between organic (physio- 
logical) and inorganic (emotional) mental illness re- 
mains blurred, however. The interaction of itoental 
and physical disorders also warrants further'^udy; 
emotional problems and stress can precipitate physi- 
cal illnel^ and; conversely, chronic illness can cause 
psychological problems such as depression (11,20). 
" Two major types of mental illness in the elderly are 
depression and senile dementia. There are many other 
illnesses that are significant; almost one out of every 
three elderly people suffers ft'om a sleep disorder, for 
example (36)* Although estimates for depre^ion range 
from }0 to 30 percent of those over 65, these figures 
are suspected to be low because of difficulty in diag- 
nosis (29). Isolation, chronic disease, lind terminal ill- 
ness can all contribute to depression. 

Awareness of tlie prevalence and impact of demen-, 
tia among our elderly population has only recently > 
taken root (25,38). Some eyeh speculate that it is a ma- 
jor cause of death (26). Dementia, or the progressive 
deteriorfition of cognitive'function (usually accompa- 
nied by changes in emotions and. personality), is a clin- 
ical syndrome whose unHerlying causes are varied and 



Table A'25.— Disorders Likely to Present 
Non«Speclfically In Old Age 

1. Depression 

2. Drug intoxication 

3. Myxedema 

4. Alcohoiism 

5. Myocardiai infarction - 

6. Puimonary emboiism 

7. Pneunrpnia 

8. Cancer 

9. Surgicai abdomen ^ 
^ 10. Thyrotoxicosis, mast^ed or^ apathetic > ' 

SOURCE: B«|dln». LevKoff. Welle, 19S3 (7). 

ill-defined. The prevalence of severe dementia among 
the elderly may be approximated at 1 to 6 percent, 
wfth that of milder cases ranging from 3 to 15 per- ' 
cent (32). If an average prevaleno^'of 4.1 percent for 
severe 'dementia (32) is applied to the 1980 elderly 
population, it amounts to over 1 million periions. These 
figures represent a significant public health problem, 
«ven when excluding the milder.cases that are harder 
AO diagnose. 

^ The pi^valence^of dementia increases markedly with 
age, showing a four- to seven-fold increase between 
persons aged\70-79 and those over 80; cumulative morr 
bidity risk of severe dementia has been estimated to 
be 20 percent by age 80 (3/i). AlzheiAer disease is Xh& 
most prevalent fortn of dementia, accounting for an 
estimated 50 to 75 percent of dementia cases (see ch. 
3). The other tj^pes are due to arteriosclerotic bi^ain dis- 
ease And other specific organic brain disorders. The 
age*specific prevalence for Alzheimer disease, which 
is estimated to be 17 percent at age 80, rises almost 
twofold to 30 percent'by age 85 (45). 
The prevalence of major mental disorders, particu^ 
hy depression and senile dementia whose preva- 
fnces are known to rise with age^s likely to increase 
a^die very old segment of the U.S,>population grows 
(SlN^uch research is needed into^the causes and rjisk 
factorsrtr thes^ebilitating diseases. 

Chronlmklnifnd Musculoskeletal Conditions. 
—The most i!H;evalent and debilitating among chronic 
skin and^rtiuseoloskeletal cortditions is arthritis. Arthri- 
tis is a type of rlieumatism in which the inflatnmation 
ai)d degeneration are confined to the joints. This cat- 
egory includes osteoarthritis in which the articulai^ 
(joint) cartilage degenerates. According to 1981 figures, 
almost 50 percent of all persons over 65 are afflicted 
with arthritis. The rate for wortien is more than 50 
percent higher than that for men, and the rate for * 
blacks is higher than that for whites (table A-27), Dur- 
ing the 1969-76 period, the prevalence of arthritis in- 
creased by 13 percent among the elderly. 
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Tabl« A'26.—Dlff«rtntlar Prevalence of Chronic Conditiont Among Persons 
Aged 6S and O^pt, by Race and Sex: United States, Recent Trends 



Chronic conditions 



Race difference 



Sex difference 



Rising prsvalsncs: 

Heart conditions: 
Coronary 

Disorders In heart rtiythm 

Unspecified heart trouble 
Hypertensive disease 
Poor circulation 

Chronic bronchitis * 
Emphysema 

Ulcers of stomach and duodenum 

Hernia abdominal cavity 

Upper gastrointestinal tract disorders 

Arthritis 

Bone disease 

Synovitis, bursitis, tenosynovitis 

Visual Impairment 

Hearing Impairment 

Thyroid problems 

Diabetes 

All anemias 

Nephritis 

Calculus of kidney / 
Sciatica ^ 
Falling prsvalencs: ^ 

Hypertensive heart disease 
Stroke ^ 
Arteriosclerosis 
Varicose veins 
SInusUis 

FrequVt constipation 
Gallbladder conditions 
Enteritis and ulcerative colitis 
Gastritis and ouddenitls 
Rheumatism (non-articular) i 
Corns and callosities 
Severe visual impairment 
Paralysis (complete or partial) 
Iron deficiency Wmia 
Disorders of urinary system . 
Neuralgia and neuritis ' 
Prostate disease 



X 



X 

j< 

X 
X 



>< 

X 



.X 



2iv 



X 

X 

>< 

X 



*A bold, underscortd "x** Indlcaus airong dlffttrtnces; other 
^.-^OURCE: Summarized from dtti In tables 27-32. 



differences ere lee » ncAeble 



He^ 



X 
X 
X 

i 

X 
X 

& 

X 
X 

X 

X 
X 

>(_ 

z 

x^ 

>< 

X 

X 
X 

X 
X 
X 

>< 

x^ 
X 
X 



X 
X 



J 



s 



* 

Nonarticular rheumatism (inllammation or degen- 
eralion bf connective tissue in the body, including 
muscles and tendons) was less commoaand, in con- 
trast to artliritis, was more prevalent in elderly men 
than in women. Rheumatism decreased for all subcat- 
egories fr\n 1969 to 1976, although the drop was 
much less Ar blacks than for whites (lible A-27). Bur- 
sitis and other inflammatory diseases ot the mepi- 
bSines and other tissues relating to the joints were 
am fairly prevalent (more so in v^omen) and increased 
over the period. . 

Diseases of the borie, including osteon^elitis (inflam- 
mation);ilre generally more prevalenfin elderly wom- 
en than men. The percent increase in prevalence from 



1969 to 1976 was more than three times higher in 
women (han in men. Although osteoporosis (loss of 
bone doftshy leading to brittleness and jncreased risk 
of fraOTure) is supposed to be inchided'in these figu^^^ 
it i# likely that the disease is not well represented. Be- ,^ 
cause osteoporbsis is difficult to diagndle/ there are | 
yio definitive prevalSnipe figures on this costly, debili- 
tating disease (see p^^^ 3). One case stu^y, ttowever; 
reported high prevalence X-ra>vdiagno8ed osteopor- 
osis increasing with age among elderly women: 74 per- 
cent of those aged 65 to 69, 8^ percent of those aged 
70 to 74, ami 89 percent of those oy^ 75 (23). Much 
research is^edld to develop tools fo;^ early dia^no- 
sis and to^estaWish the tru§ dimensfons of the problem. 
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Table A 27a.— Prevalence of Chronic Skin and Mu$culoskeletal Conditions, by Age, Sex, and Race: 

United States, 1969-76* (number per 1,000) 



Condition . 


Total 




Male 




Female 


White 


Nonwhite 


All 
a0e8 


65 + 


AH' 
•ages ^rf 


65 + 


All 
ages 


65 + 


All 

age? 


65 + 


All 

ages 


65 + 


1969: 






















Arthritis^ 


92.9 


380.3 


64.6 


287.0 


119.2 


450.1 


95.1 


376.3 


77.2 


424. 8 


Rheumatism^ 


6.1 


23.2 


5.7 


28.0 


6.5 ' 


19.6 


6.3 


22.1 


5.0 


- 36.0 


Bone yiseasos 


4.5 


9-7 


4.1 


8.0 


4.9 


' 11.0 


5.0 


10.3 


d 


d 


Synovtlls bursitis 


< 




















tenosynovitis 


16.5- 


27.7 


15.2 


25.0 


17.7 


29,6 


17.8 


28.3 


6,9 


d 


Corns and^callosltles 


41.5 


109.9 


24.7 


65.5 


' 57.1 


143,1 


38.8 


105.6 


61.0 


158.5 



Skin neoplasms® 
1976: 

Arthritls^^ 

Rheumatism^ 

Bone diseases 

Synovitis bursitis 

tenosynovitis 

Corns and callosities 
Skin neoplasms 



Peroant crttnga in rate, 

1969-7^. age 66+! ^ 



116.7 


436.6 


<83.4 


337.9 


147.7 


505.5 


2.3 


431.9 - 


2. It* 


482.8 


4.0 


16.0 


' 3.5 


18.2 


4.4 


14.5 


3.9 • 


14.3 


4.3 


32.5 


8.0 


17.8 


7.0 


10.7 


8.9 


22.7 


8.8 


19.1 


28 


, 4.9" 


19.0 


30.3 


16.5 


»28.3 


21.4 


31.6 


120.7 


31.7 


8.2 


17.2 


26.5 


69.5 


17.6 


45.7 


• 34.8 


86.0 


25.1 


66.1. 


3fe.O 


102 .5 


5.2. 


16.8 


5.4 


19.6 


5.0 , 


14.8 


5.9 


18.3 


I.Od 


S.Od 



Arthritis^ . ....... 

Rheitmatlsm^ 

Bone diseases^ 

Synovitis bui:sitls 

tenosynovitis 

Coras and callosities 
Skin ndoplasmsG . . 



+ 25.6 
-31.0' 
+ 187.^ 

+ 9,'4- 
v-^2.; 



+ 17.7 
-35.0 
+ 33.8 

+ 13.2 
- 30.2 ' 



+ 12. 3 
-26.0 
+ 1064 

+ 6.8 
-39.« 



+ 14.8 - — 
-35.3 

+ ^.4 — 
'+12!^ <'"- 



+ 13.6 
-9.7 

d 

-41.0 



*BM«d on housthold InUivlews of thp clvlllan,\ionlnrititullonaHzMl nppulatlon. 
''Not •I8«wh«r«.ciwalfled. ? 

^Nb^atatlstlcally ralllbte v 
^No data avallabie. g 



SOURCE; U.S. DHHS, NCHS. 1974 (55) and 19^^^&^ 
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27b,— Prevalence of Chronic Skin and Musculoskeletal Conditions, by Age 
and Sex: United States, 1981' (nun^ber per 1,000) 



Condition 



Arthritis*^ 

Rheumatism^ 

Bone'diseases 

Synovltlja. bursitis tenosyn 

Corns 6ni pallosltles 

Skin neopiasms . c . . . 



lovTtis , 



. J" 


Total 


l\(1ale 


Female 


Alt 




All 


All 


ages 


65,+ 


a'ges 


ages 


12.1 


464.7 


87.5 


152.3 


2.8 


,M 


2.5 


3.2 


5.0 




4.8 


5.2 


21.3 


35.7 ' 


15.9 


26.3 


19.1 


, 5.9 ■ 


12.6 


25.1 


6.0 


23.2 


6.1 


6.0 



*Baaad on houaahold Inlarvlaws of tha clfllian, nonlnstltulionallzad population. 
^Not elsawhera clMilflad. 
^Nonarticular un9p«ciflad. 

SOURCE: National Center for Health Statistics* unpublished data. 
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Although comparative data wei^e not availabin lor 
skin neoplasms, it is worth noting that prevalence 
among the eldei ly is more than five times that ip the 
general population and tliat tlie prevalence among 
whites is many timt^s tliat among blacks (table A-27) 
due in large part to the relative lack of skin pigment 
in whites (4). Corns and callositit^s (thickenings) ol the 
skin may seem relatively trivial but warrant attention 
due to tlieir prevalence and potential io limit mobility, 
es|>ecially among the veiy old. These conditions are 
more than twice as common in women than men. 

Si^lcctiHl Impalniicntp*.— Tliere are several gendei^ 
and race differences in th(? prevalence of visual, hear- 
ing^ paralytic, and nonparalytic orthopedic impair- 
anehts— all of which are important causes of disability. 
KkV'i'ly women have higher rates than men for visual 
impairments and orthopedic impairments of the back 
and lower extremiti(5S. Hearing impairments and par- 
tial or complete paralysis, by contrast, arqmpre com- 
mon in elderly men (table A-28). Blacks over 65 exhibit 
20 percent higher prevalence of visual impairments, 
approaching double the rate among whites for severe 
visual iinpairmenf^ and for paralysis (table A-28). 
Whites, liowever, have 26 to 34 j^ercent Jiigher rates 
for hearing impairments than blacks. Hearing impair- 
ments and .most ortho|)edi^npairments become more 
common with advancing age. 

From 197\,1 to 1977 visuali impairments in general 
tended to rise in pre^^enqe among all elderly groups 
while severe visu^il impairments fell (table A-28), Since 
ihi^ most commoiY-^ause of visual impairment is cata- 
racts, tills rise be due to the increased prevalence 
of cataracts which, in turn, may be linked to a rise 
in diabetes (see section on "Other Selected Chronic 
ConditionA"), a major risk factol^ f^ cataracts. Hear- 
ing iinp^iKUKmts rose in prevalence in the 65 .to 74 age 
group but fell in ;tHi0^over-75 group. Paralytic iniipair- 
ments' also rosoi especially among whites ancfwomen. ' 
Orthopedi(f impairments apptiared to fall in most 
groups (table A 28). 

(]hronic Circulatory Conditions.— The most com- 
mon chronic circulatory conditions among the elcferly 
are heain conditjpns (mostly coronary heart diseaseV 
CHD)'and hypertensive disease. Striking gender and 
race differences can be found in their prevalences: 
prevalence of general hypertensive disease is almost 
30 percent higher for blacks, whose prevalence of 
hypertensive Ijeart diseasQ more than twice that of 
whites (table A 29): Stroke prevalence is also 28 per- 
cent higber among l)lackSL Elderly whites, conversely, 
have rtjbre than twice the prevalence of coronary 



lave 

^SovR^ vfsii 



heart disetise and varicose veins. As for gond(ir Uif- 
fennices, the prevalences of both general and caixliac 
hypertensive diseas<^ are more than 70 pen:ent higher 
-in elderly women than men^(table A-^29a). But the prev- 
alence of coronaryheart disease is 26 percent higher 
in elderly men. 

• The compel rat ively higher prevalence of hyperten- 
sive disease in elderly women and blacks is^drpHti- 
ing. Their deAth rates from heart disease are lower 
for both as Compared to men and whites, respectively, 
and lower for stroke^md hypertensive disease for 
women (see previous section on "Mortality"). This 
could mean that hypertension is better controlled, not 
as severe, or generally not as strong a risk factor for 
cardiovascular mortality in women and blacks. Also, 
the high mortality associated with chronic coronary 
heart disease may considerably raise the death rates 
of whites and men. 

'Unfortunately, trends among these subgrofipl can- 
not be analyzed because the 1978 data af'e m)t subdi- 
vided by sex or race. Certain general observations can 
be made alx)^it the 1972-78 period, howeVer (table A- 
29a): the pi^valence of cerebrovascular dfisease, arte- 
riosclerosis, and varicose veins all fell among the 
elderly; the prevalence of all heart conditions except 
hypertensive heart disease rose, particularly among 
the elderly; coronary heart disease rose the least (1 
percent). The available data indicate that the preva- 
lence of general hypertensive di^ase also rose by 
more than 26 percent among the elderly. * 

These simultaneous increases in prevalence and de- 
creases in n)ortality for heart conditions and hyperten- 
sion among the elderly in tl^fe 1970s indicate that: 1) 
incidence is increasing; 2) better ongoing treatment 
of the chronic condition has reduced its associated 
mortality risk; and/pr 3) improved acute care is allow* 
ing increasing numbers of people to survive crises and 
become chronic disease sufferers (see ''Conclusion"). 

Chronic Respiratory Condltlonsv^All three of 
the chronic respiratory tonditionss discussed 
, here— chronic bronchiti^, emphysema, and sinusitis— 
4ire markedly more prevalent among the elderly. Em- 
physema, for example, is more than four times more 
common among those over 65 than in the general pop- 
ulation. The prevalence of all but sinusitis is higher 
in elderly men, especially emphysema, for which the 
rate is more than five times that of elderly women 
(table ,A-30). This gender difference is partly due to 
the greater number of current and former smokers 
among men (table A-20a). 



'SovR^i visual tmpait'iDeiU {9 dnfin^d hy NCHS as no useful sight or b)in(l> 
ru»5s in both eyns, or innhility to read ordinary nflws|)a|)tir print with oither 
ttVP Pven whiW' using coi rectlvo Ptoses. » 

r 



*Coni|)ari90ii9 of data on ))oth general And cardiac hypertensive disease 
are limited in accuracy because ttw diseases are frequently redefined for 
data collection pur|X)ses; while the trends may be inotcative. the sp^ific fig- 
ures are unreliable. 
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Table A-28a.— Prevalence of Selected Impairments, by Age, Sex, and Race: United States, 1971-77* (number p«r i,ooo) 

To\aU Male Female White Nonwhite 

All \ All " am All ^ am" 



Condition ages 65-74 75+ ages 65-74 75+ ages 65-74 75+ ages 65-74 75+ ages 65-74 75 + 

^97^. ~ , — 



Severe 6.5 



245 J 

Hearing impairment W1.6 231.1 398.6 80:6 277.8^^449.2 63.3 194.4""'"365.5 75^5 235.3''""^405.8 iri ' 181 4^%^22 2 

ParalysTSlcomplete/partial) . - . . 6.9 23.1^ 7.5 27.5 6 3 795 * 7 1 216 5 5 40 0 

Orthopedic impairments * - - 

or deformities: |^ 



Back or spine 39.6 

Upt)er extremities 12.1 



Visual Impairment 53.8 

Severe 6.6 



(3 204.6*" 


50.8 


183.0 


44.2 


220.4 


47.9 


200.9 


44.3 


47.0 


• 5.2 


38.3 


7.7 


53.3 


6.0 


44.3 


9.4 


231.1 398.6 


80.6 


277.8 449.2 


63.3 


194.4 365.5 


75.5 


235.3 .405.8 


11.1 


23.r 


7.5 


27.5 


6.3 


19.8 


7.1 


21.6 


5.5 


68.4 64.9 


2.2 


55.1 &3.6 


4.1 


79.0 72/9 


3.5 


67.8 62.4 


c 


29.9 


15.0 


28.7 


9.3 


^30.7 / 


1.9 


30.5 


c ' 


70.8 94.6 

> 


39.7 


56.2 82.3 


15.4 


82.3 »ro2.7 


19.8 


68.9 92.8 


16.6 


220.2 


57.7 


204.5 


50.2 


231.1 


54.7 


215.9 


47.8 


44.5 


5.4 


37.2 


, 7.6 


49.6 


6.2 


41.7.. 


8.8 


240.6 385.5 


87.2 


289.1 439.3 


66.4 


" 203.3 353.3 


81.3 


246.7 393.0 


45.1 


26.4 


7.8 


30.3 


6.6 


23.6 


7.1 


24.6 


8.3 



75.9 909 
22.9 



Lower extremities 36.5 70.8 94.6 39.7 56.2 82.3 15.4 82.3 /o2.7 19.6 68.9 ' 92 8 16.6 §2 8 114 8 

1977: 



261.1 
71.3 



Hearing impairment 76.4 240.6 385.5 87.2 289.1 439.3 66.4" 203.3 353.3 81.3 246.7 393.0 45^1 184 1 310 6 

Paraiysis (complete/partiai) .... 7.2 ■ 26.4 7.8 30.3 66 236 7 1' 246 83 ' 43 7 ' 

Orthopedic impairments . 

or deformities: V 

Back or spine 44.1 65.9 68.1 40.1 57.6 49.3 47.9 72.2 79.3 5.7 66.0 69.3 2.8^ 65.0 54 J 

Upper extremities 11.8 28.5 14.5 29.1 9.2 280 12 4 292 78 219 

Lower extremities 33.7 63.0 89.7 35.6 59.7 74.0 31.9 65.6 99.1 34.0 60.7 " 89.6 317* 84.5 90.5 
Pttrctntaga changt In 
ratt, 1971-77: 

Visuai impairment +13.5 +7.6 +13.6 +1h7 +13.6 +4.8 +14 2 +7 5 +7 9 +6 3 

Severe |.. +0.2 -5.3 -3.8 -29 -0.1 , -6.9 +3.3 -5.9 -6.4 -8.7 

Hearing impalrnrient ..J +6.7 +4.1 -3.3 +8.2 +4.1 -2.2 +4.9 +4.6 -3.3 +7.7 +4,8 -3.2 +306.3 +1.5 -3.6 

Paraiysis, (complete/paijfla!) .. .. +4.3 +14.3 +4.0 +9.2 +4.8 +19 2 0 +13 9 + 50 9 + 92 

Orthopedic impaip»«mts 

or deformities: • 

Backorspine +11.4 -3.6 . +4.7 c +4.5 -8.0 c -8.6 +9.7 +62.9 -2.6 +11.1 ' c -144 -674 

Upper extremities -2.5 -4.7 -3.3 +1.4 '-1.1 -8.8 c -43 c -4 4 

Lower extremities -7.7 -11.0 -5.2 -10.3 +6.2 -10.1 +107.1 -20 . 3 -3.5 +71.7 -11.9 -3.4 +91.0 -8.9' -21.2 

■B«Md on houMhold Intarvlaws o( the civilian, nonlnatltullonallztd population. \ 

"Itallzad numlMrs are (or the total 65 and over ag« group. <• * 

(=No data avallabia . t 

<<Not itatlstlcally rallabla. 

SOURCE: U.S. DHHS. NCHS. 1975 (57) «id 1961 (62). - - ' ' . 
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Table A-28b.— Pr#v«l#nce*of Selocttd Impulrments, by Age and Sex: 
United States, 1981* (number per 1,000) 

. > ^ . - 



Condition 





Total 


Male 


Female 


All 




All 


All 


ages 


/ 65 + 


ages 


ages 


40.4 


f 136.6 


47.8 


33.4 




283.6 


91.1 


75.3 




19.6 


7.0 


4.8 


81 'e 


128.2 


86.4' 


77.6 


51.9 


73.2 


504 


53.3 


13.2 


27.6 


15.4 


11.0 


23.2 


44.5 


27.8 


19.0 



Visual Impairment 

Severe^> ^. 

Hearing Impairment 

Paralysis (complete/partial) 

Orthopedic Impairments or deformities 

Back or spine 

Upper extremities . . . : 

Lower extremities 



'B«8«d on household interviews of the civilian, noninstltutlonallzed |[>opulatlon. 
^Na data available. 

SOURCE: National Center for Health Statistics, unpublished data. 



The prevalence of sinusitis dropped "^^slightly from 
1*)70 lo 1978. while that of the other two conditions 
lose. Kmphyseina among the elderly jumped more 
tlian 25 pei'cent during this period. The reason for this 
rising trend is not clear, but it may be linked to the 
increase in mortality due to obstructive lung disease 
in some older age groups since. 1970 (see "Mortality" 
section). 

Chronic Digestive Conditions.— There is a well- 
documented age-related risejin the prevalence of many 
digestive' disorders (see ch. 4). The most common 
chronic digestive condition reported by the elderly is 
constipation; followed by abdominal hernias. The 197v^ 
NCHS data reveal certain race and gender differences 
(table A 3l). Elderly whites exhibit much higher rates 
than blacks for abdominal hernias, chronic enteritis, 
and ulcerative colitis (inflammations of the intestine 
and colon, i^^spectively), and intestinal diverticula (out- 
pocketings of the intestinal wall that are prone to in- 
fection). Elderly women report two to three times the 
prevalence in men of frequent constipation, gallblad- 
der conditions, intestinal diverticula, and chronic 
enteritis and colitis. The rate of abdominal hernias, 
however, is almost 30 percent higher among men. 

In the period 196^-75, the prevalence rose for ulcers, 
abdominal hernias, and particularly for functional and 
symptomatic disorders of the upper gastrointestinal 
tract (including the stomach). Prevalence fell for all 
other conditions, movSt dramatically for enteritis and 
colitis. ' ^ 

Other Selected Chronic Conditions. —This cate- 
gory includes chronic thyroid disorder8> anemias, dia- 
betes, neurological disorders, and diiofders of the uri- 
naiy tract. According to 1973 datq, diabetedJs the most 
common ailment of tjhis category among elderly wom- 
en, >^hile disease of the prostate is the most common 
among men. 



Both thyroid disorders and anemias are more than 
three^ times more prevalent in elderly women tlian 
men (table A-32). Women also report higher preva- 
len<5^f diabete^(50 percent), urinary disorders (60 
percentt^^a^chSpec neurological disorders: sciatica 
(pain along fhe course of the sciatic nerve from the 
lower back into the legs), neuralgia (pain along the 
course of owe or more nerves), and neuritis (inflam- 
mation of a nerve). Calculus ^ the kidney^ by contrast, 
was almost twice as preval^t among men. 

From 1973 to 1978 the prevd^ce of diabetes among 
the elderly rose by 8 percent. The significance of this 
rise, when paired with declining death rates for both 
diabetes and heart disease, is discussed in the conclu- 
sion. The dramatic changes found in the prevalences 
of other conditions— the rises in thyroid problems, 
anemias, nephritis and calculus of the kidney, and 
drops in iron-deficiency anemia, neuralgia and neu- 
ritis, and diseases of the prostate— may be generally 
indicative of trends, but are probably exaggerated due 
to improved diagnostic and reporting techniques. 
Moreover, the figures on iron-deficiency anemia and 
nephritis have been, statistically Unreliable (table A-32). 

An important urinary disorder that is not covered 
in these data is urinary incontinence, the inability to 
control excretion of urine. Incxintinence js most com- 
mon among the eJderly and affects between 10 and 
20 percent of community -dwellihg elderly to some de- 
gree and nearly 50 percent of those iif hursin(^96mes 
(up to 700,000 persons)— about 50pej*cent of the lat- 
ter also have episodes of fecal incontinence (16,34).' 
These figures are probably underestimates because 
they reflect only those afflicted at the time and not 
those with a history oif incontinence (72). The medi- 
cal and psychosocial impact of incori|tinence on the Na- 
tion's growing elderly population is discussed in a casc^ 
study accompanying this report. 
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Table A-298.— Preval#nca^t>f Chronic Circulatory Conditions^ by Age^ Sex, and Race: 

United States, 1972-76' 

(numt>er per 1,000) ^ « 



Condition 



Total 




Male 




Fen 


[lale 


White 


Nonwhite 


All 




All 




All 




All 




All 






fis + 


an 


6S + 


896S 


65 + 


ages" 


65 + 


ages 


65 + 


^ 50.4 


198.7 


48.0 


199.3 


52.7 


198.3 


51,7 


200.0 


41.5 


* ' ' 
185.2 


16 9 


84 0 


19.0 


95.7 


13.6 


75.7 


17.8 


89,7 


5,1 


. 24.6 


12.0 


22.0 


10.0 


21.0 


13.7 


22.7 


12.4 


23.0 


8.8 


c 


\J.\J 


28,1 


6.9 


36.0 


4.8 


22,3 


5.7 


27.0 


6.4 


• 38.9 


10.5 


52.8 


7.4 


36.6 


13.3 


64.4 


9.6 


47.7 


17.2 


105.8 


60.1 


199.4 


46.4 * 


141.2 


72.9 


240.9 


58.3 


194^6 


72.9 


248.7 


7 


4fl 2 


7-6 


54,0 


7.4 


44.0 


7.3 


47.0 


911 


60.0 




25 7 




30.0 


3.4 


22.7 


3-8 


27.2 


c 


c 


36.8 


93.9 


14.5 


52.2 


57.6 


123.8 


39.4 


996 


18.7 


34.3. 


4.6 


24.1 


3.4 


19.8 


5.7 


27.2 


4.7 


24.7 


3,6 


0 






fin Q 








— 


— , ■ 


— 




"18.4 


84.8 


20.9 


— 


16.0 


— 










14.7 


23.8 


12.6^ 


— 


16.6 


— 










8.5 


45.5 


10.5 




6,6 


— 








t — 




45.3 


10.4 




15.4 




- — 


— 


— 




fl7 ft 


?51 6 


7? 1 




102 4 




■ — 








ftn n 


AA Q 


Q 4 




'6 7 




— 


— 







4 


?S 1 


4 




3 4 




. - — 


' — 


— 





'^n n 


7R 4 


^-12 4 




46.4 


4- 

1 


• — 


— 








?S 1 


4 8 




6.0 




— 








+ 24.8 


+ 84 


+ 26.7 




+ 22.8 












+ 13.6 


+ 1.0 


+ 10.0 




+ 17.6 












+ 22.5 


+ 8.2 


+ 26.0 




+ 21.2 












+ 46.5 


+ 61,9 


+ 52.2 




+ 37.5 












+ 23.8 


-14.2 


+ 40.5 




+ 15.8 












+ 46.1 


+ 26.2 


*+55.4 




+ 40.5 












+ 6.7 • 


-6.8 


+ 23.7 




-9.5 












0.0 


^-2.3 


-2.9 




0.0 












-18.5 


- 19.7 


-14.5 




-19.4 












+ 15.3 


+ 4.2 


+ 35.3 




+ 5.3 













1972: 

Heart conditions 

Coronary . . . 

Unspecified disorders: 

Heart rhythm^^ 

Heart trouble*^ 

Hypertensive disease*^ . . . 

Hypertensive disease^ 

Cerebrovascular disease 

Arteriosclerosis** 

Varicose velns^ ^ 

Poor circulation^ 

1978: 

Heart conditions 

Coronary *. ' 

Unspecified disorders: 

Heart rhythm*^ 

Heart trouble*' 

Hypertensive disease*' . . . 

Hypertensive disease^ 

Cerebrovascular disease 

Arteriosclerosis^ 

Varicose, velns^ 

Poaip:lrculation*' 

Percentage change in 
rate. 1972-78: 

Heart condltipns 

Coronary 

Unspecified disorders: 

Heart rhythm*' 

Heart trouble*' 

Hypertojsive disease*' . . . 

Hypertensl^ disease^ 

Cerebrovascular disease 

Arteriosclerosis^ 

Varicose veins^ 

Poor circulation*' 



^Basedon household Interviews of the civilian, nonlnstltutlonallzed population. 
*'Not otherwise specified. 
^Not statistically reliable 
^Not elsewhere classified^ 

SOURCE: U.S PHHS. NCHS. 1974 <56) and unpublished data. 
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T«bl# A-29b.— Pr«valtnc« of Chronic Clrculabry Oondltions, by Age and Sox: 
Unltod States, 1981^ (number per 1,000) 

" : ^Total^ '' Male Female 

• ' ^ "am ^ All ^11 

Condition ages 65 ^> ages ages 

Heart conditions/ 7M 2^1^7.0 807 .81.6 

Coronary . . . . . i ' ^ 25.2 - 1«J 29.1 ^ 21.6 

UnspecifledMisorders: . « 

Heart rhytmn^ 27.5 '60.2 20.9 33.7 

Heart trouble^ 11.5, 63.5 10.2 12.7- 

Hypertensive disease^ 0.7 3.1 0.3 10 ^ 

Hypertenslye disease^ 113.4 378.6 100.4 125.5 

Cerebrovascular disease , 8,3 45.4 8.7 8.0 * 

Arteriosclerosis^ . " ^ 15.1 97.0 15.8 * '14.5 

Varicdse yeln^<^ ' 27,2 83.2 10.4 43.0 

Poor circulatlont>. 3.1 18.1 2.^ 37_ ' ^ • 

*BMtd on houMhold Inttrvl^ws of th« cIvlllaH. noninstltutlonaMr^d population. * 
^Not othtrwiM ap^clflad. ^ - 

^Not tlMWhtrt-olatalfiad. « 

SOURCE: National Canter for Health StatlsUps, unpublished data. ' 

Table A-30a.— Proyaltlict of Chronio Respiratory, Gondltiona, by /^go, Sox, and Race: 
' ^ united Staloe,19J0-78* (number per 1.000) 

~~' \ \ ^ Total - Male Femal e White ' Nonwhite 

• All All All ^ Ail All 

' Condition' y ages 65+ ages 65+ ages 65 1 ages 65^ ^ages 65-1" 

1970: ^ ^ 

Chronic bronchitis 32.7 ^ 41.2 31.2 47.3 34.0 * 36.6 34.4 42.5 20.0^ f 

Emphysema . : , 6.6 31 7 10.3 58.8r 3.1 11 .6 7.4 34.3 ^ ) ^ 

Sinusitis 103.0 136.1 92.6 121.5 112.6 147.-^! 110.0 14*1.1 . 53.2 \ 79.2 

1978: 

Chronic bronchitis 33.0 47.4 29.0 — 36.8 ~ - ~ — — 

Emphysema 9.7 39.8 14.4 — 5.2 ~ — — — — 

Sinusitis .... '105.4 129.9 96.3 — 114.0 . — _ 

Percentage change In ' v 
rete 1970-78: 

Chronic bronchitis +0.9 +15.0 +7.0 — +8.2 — — — — — 

Emphysema +47.0 +25.5 +39.8 — -+67.7 -r — — — — ' — 

Sinusitis +2.3 -4.5 +4.0 — +1.2 , — — — — 

— . ... . — ■ ' . — — — w ^ ■ 

*Baaed on houeifetiold Interviews of the civilian, nonlnetltutlonallzed population. ' < 

^Nol atatlijically reliable. " « 

SOURCE: U S. DHHS, NCHS. 1973 (53). * . 

Table AiSOb.— Prtvaltnct of Chronic Rtaplratory Conditions, .by Ago and Sax: ^ 
Unltod Stattt, 1981 (numb«ri^aiU,6ooy^ 

Total Male ^Female 

~Aii All /All 

Condition ages 65+ ages * " ages 

Chrpnlc bronchitis ^ 35.3 46.1. 31.7 38.7 

Emphysema , 9.3 • 42.9 * 14.3 4.6 

Sinusitis ■ 137.9 163.6 121.0 153.7 

*daa«d on houtehold Inttrvlawt 6f^th« clVlliVynonlnitltutlona)lz*d poputatfon. ^, 

SOURCE: National G«nter for Hailth Statlfttlc^, unpublished ^data. ^ 
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Table A-31«.-pr»val#nct of Chronic OlQOstlvo Conditions, by Age, Sex, and Race: United States, 1968-7$^ 



Condition ^ 

1968: ^ ~~ 

Ulcer of stomach/duodenum ^ 

Frequent constipation VtT 

Hernias ofabdonf)lnal cavity 

Functional/symptomAtIc upper Ql tract disorders 

Gall blAdder conditions 

Qastrilfe/duodenitii ; 

DIvertRula of intestine^ . . . . 

Chronic enterltls/ulceratlve .colitis 

.1975: 

Ulcer of stonfiach/duodenum ^ 

Frequen| constipation ^ , 

H%rnlas of abdominal cavity . 

Functional/syrnptonrtatic upper 61 tract disorders . . 

Qall bladder condition's 

Qastrltis/duodenltis 

Diverticula of intestine 

Chronic enterltls/ulcer^e colitis . ..... . 

Percentage change' In r^|e, 19ee-75: ^ 

Ulcer of stomach/duoddnunr) , 

Frequent constlp>ition 

Hernias of abdominal cavity 

Functional/symptomatic upper Q^ tract disorders . . 

Qall bladder conditions 'i 

Qastrltis/duodenltis / ...... 

Diverticula of intestine^ 

Qhronic enteVltis/ulceratlve colitis 



Total 



All 



Male 



All 



ages 


65 + 


ages 


17.2 


29.0 


22.0 


23.8 


96.3 


13^7 


lO.o 


5o.o 


20.9 


13.1 


37.7 


13.5 


10.3 


32.8 


5.0 


8.6 


24.0 


7.1 


— 

\ 9.3 


— 

34.0 


— 
5.7 


T8.9 


30.8 


"^a).7 


18 2 


67 1 


' fl Q 


17.8 


62.2 


19.4 


16.6 


38.5 


• 17.3 


7.8 


22.0 


3.0 


7.0 


17.4 


5.8 


6.3 


31.0 


3.6 


5.7 • 


13.5 


3.6 


+ 9.0 


+ 6.2 


-5.9 


-23.5 


-30.3 


-35.0 


+ 9.? 


+ 5.8 


-7.2 


+ 26.7 


+ 2.1 


+ 28.1 


-24.3 


-32.9 


-4p.O 


-18.6 


-27.5 


-18.3 


^-38.7 . 


-60.3 


-36.8 



r-J on hcuMhold lnt«fvltwt of th« olvf Mmi. noninttltutlonatlztd populatton. 
^Not Atttltttealiy r«ll«blt. 

SOURCE: U.S: DKHS, NCH8» 1973 (52) and 1079 (60). 



Female 



White 



Nonwhite 



ACT 

66 + 


All 




All 




All 




ages 


65 + 


ages 


65 + 


ages 


65 + 


38.4 


12.6 


22.Q 


17.8 


29.8 


12.5 


b 


62.5 


53.1 


121.9 


23.8 


96.6 


23.7 


94.3 


80.9 


12.0 


^ 42.2 
^ 41 7 


*t7.1 ' 


61.0 


105 


33.9 


32.4 


12 7 




Of .O 


1 i i 

11.1 




17.3 


15.1 


44.6" 


10.7 


32.7 


7.5 


33.9 


17.7 


10.0 


28.7 


8.8 


23.6 


7.-6 


b 


13.4 > 




12.7 


— 
49.6 


— 
10.4 


— 
36.6 


— 
b 


— 


36.9 


17.2 


26.5 


19.5 


il.3 


15.2 


25.7 


4J.O 


2o.v • 


83.6 


17.5 


65.5 


23.2 


83.6 


71.2 


16.4 


55.9 


19.2 


66.1 


8.4 


23.1 


37.4 


15.9 


39.3 


16.5 


38.0 


17.1 


44.6 


10.6 


12.2 


30.1 


8.0 


. 22.1 


6.1 


21.0 


15.4 


8.1 


18.8 


7.0 


17.3 


6.9 


18.5 


17.4 


8.8 


40.5 


7.2 


38.8 


0.7C 


3.1 


8.5 


7.6 


17.0 


6.3 


14(r 


1.4 


2.6« 


f 

-3.9 


^■36.5 


+'20.4 


+ 9.6 


+ 5.d 


* ■ 

■ +21.6 


b 


-30.2 


-18.7 


-23.2 


-26.5 


+ 32.1 


-2.1 


-11.3 


-12.0 


+ 36.7 


+ 32.5 


+ 12.3 


+ 8.4 


-20.0 


-31.8 


+ 15.4 


' + 25.2 


-5.8 


+ 26.1 


+ 0.5 


+ 54.0 ' 


+ 21.9 


-42.2 


-19.2 


-3^5 
-3^5 


-25.2 


— 32.4 


-18.7 


-38.0 


-13.0 


-19,0 


-20.4 


-26.7 


- 8.0 ► 


e 


-36.6 


-40.2 


-65.7 


-39.4 


-60.1 


b 


b 
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Tiibit A<31b.— Pr#vaifnqf pf Chronic DlgMtlvt Conditions, by Age and 
Unlfd $WtS, 1981* (lyumbT p»Pl,000) : 

^ , Total Male 

^ ' ^ All All 

Condition • ages 65 -t- ages 

Ulcer of stomach/duodenum 17.5 28.8 17.7 

Frequent constipation 16.0 « 52.2 8.5 

Hernias of abdonr^lnal cavity 16.-4 49.1 17»6 

Functional/symptomatic upper Gl tract disorders 17.4 39.9 17,5 

Gall bladder conditions 6.8 18.5 2.5 

Gastritis/duodenitis . . V . , 7,2 10.7 5.2 

Diverticula of inte^tine\ 6.8 38.4* 3.6 

Chronic enteritis/colitis \. 9.5 16.5 6.6 

*e«««d on houMhold InUrvltw;)^ of Vt oivlllin. nonintlllullonillz«d populillon. 
SOURCE: Nallonal CeMer for M«a»h\l«ll8lics, unpublished data. 



Sax: 



Female 

All 
ages 



17.2 
. 23.0 
15:4 
17.2, 
10.7 
9.1 
9.7 



Table A-32.'-"Pravalenca pi Othar 

Unltad StataKl973 



lactad Chronic Conditions, by Age, Sax, and Raca: 
i-78* (numbsr par 1,000) 



Total 



Femali^ 



White 



NonWhIte 



Condition 



All 
Ail 




All 
All 




A 11 

All 


tin 1 

bo + 


A II 

All 


00 + 


All 

All 






ages 


OD + 


ages 


00 + 


ages - 


ages 


ages 


65 + 




13.9 


19.7 


3.7 


^ 7.3 


23.4 


28.4 


14.9 


20.2 


- • 7..1 


b 


■ * •« 


20.4 


78.5 


16.3 


60.3 


24.1 


91.3 


19.9 


75.9 


23.9 


104.5 




14.5 


20.9 


4.6 


8.0 


23.7 


3Q.2 


13.7 


22.3 




b 




3.2 


5.6 


1.0 


b 


5.2 


■ 3.9 


3.1 


2.9 


1* 


b 




4.3 


11.9 


3.4 


9.8 


5.1 


13.4 


4.9 


12.7 


b 


b 




1.9 


9.0 


1.1 


6.7 


2.8 


10.7 


2.1 


9.5 


b 


b 


■ ■ ,f 


28.0 


60.7 


14.1 


44.8 


41.0 


72.0 


28.3 


59.1 


264 


^77.7 




0.7 


1.0 


0.5 


b 


0.9 


1.5 


0.7 


1.1 


b 


b 




3.3 




3.9 


^ 9.9 


2.7 


5.0 


3.4 


6.4 


2.5 










13.1 


66.8 






3.6 


68.3 


b 


y 51.6 


* . • / 


13.6 


25.§ 


2.2 




24.1 














24.3 


84.8 


20.1 




28.2 














13.0" 


27.0 


4.8 




20.7 














2.0 


1.5" 


0.1" 




3.8 














4.5 


13.0 


2.5 




6.4 














2.5 


6.1 


1.5 




35 


.t 












25.9 


56.6 


14.6. 


1 


36.4 














0.9 


1.7b 


1.1 




0.8 










1 




4.0 


11.0 


4.7 




3.4 


















13.2 


28.7 
















-2.2\' 


+ 29.9 


-40.5 


f 


+ 3.0 










# 




+ 19.1 \ 


+ 8.0 


+ 23.3 




+ 17.0 














- 10.3 \ 


+ 29.2 


+ 4.2 




-12J 










— i 




-37.5 ^ 


\ -42.3" 


_b 




-26.9 










1- 




+ 23.2 


\ +9.2 


-26.5 




+ 25.5 














-31.6 


V32.2 


-36.4 




-25.0 














' -7;5 


\-6.8 


+ 3.5 


















+ 28.6 


\+70'' +120.0 




-11.1 














+ 21.2 


+67.1 


+ 20.5 




+ 259 


















-0.8 


-57.0 

















1973: 

Thyroid 

Diabetes 

All anemias 

Iron deficiency ». 

'Sciatica t 

Neuralgia/neuritis 

Urinary system 'disease 

Nephritis 

Calculus kidney 

Prostate disease 

1978: 

Thyroid 

Diabetes 

AH anemias 

Iron deficiency 

Sciatica 

Neuralgia/ndurltls 

Urinary system disease 

Nephritis >> 

Calculus lildney 

Prostate disease. 

Parcantags chan(|1|% rata, 
1973-78: 

Thryoid T 

Diabetes 

All anemias f 

Iron deficiency 

Sciatica 

Neuralgia/neuritis 

Urinary system disease. . , . 

Nephritis^. 

Calculus iJidney 

Prostrate disease t . . 



*BM«d on houMhold Inlarvltwa of th« civlljan> nonlntlitullonitlzdi^ population. 
^Not tlilUtlcilly rtllabla. 

SOURCE: U-S. DHMS,«NCHS, 1Q77 ^58). 
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Conclusions 

Older Americans are very heterogeneous accord- 
ing to age, sex, anc^ race^specific prevalences and 
death rates for many conditions. Some general con- 
clusions can be drawn fiom avallable^ilaia on the 
health and functional status of thct eMerly, recent 
trends in their moilality and morbidity, and the cross- 
analyses of thtese trends. Thejse, in turn, yield further 
implicatJI|(>ns for oui' health care system: 

• Mortality > 

— The ovei all dt&th vaie of elderly w^meil w^s 
consistently lower than that oi elderly men and 
decreased ahnost twice as much from 1940 to 
1978. . 

— Death rates for both heart disease and sti oke 
declined most rapidly among the elderly in the 
1968-78 period and were generally lower for 
women. 

—.Cancer and chronic obstructive pulpionary dis- 
ease are the only major causes of death for 
which rates have risen receintly among the 
(ildOrly. The rise in cancer is mostly (Jue to a 
^dramatic rise in lung cancer among men; rates 
among women have also risen since the mid- 
1960s, probably due to the increased propor- 
tion of women who smoke, 

— Mortality from diabetes mellitus has fallen since 
1940 except among those over 85; in this group 
the rate almost doubled. ^ 

• Morbidity: t 

— The age-specific prevalence of Alzheimer dis- 
ease is estimated to be 17 percent at age .80,* 
rising almost twofold to 30 percent by age 85. 

— Almost 50 percent of all persons over 65 are 
^afflicted with arthritis. The rates for elderly 
* women are 50 percent higher than those for 

elderly men. 

— The prevaHpnce of visual, hearing) aaMl^ralytic 
impairments— all particularly debn|Bing cOn- 

^ ditions—rose in some elderly age groups. ' 

— tKc prevalence of chronic hypertension; most 
types of chronic heart disease, and diabetes—, 
all risk factors for cardiovascular mort^lity-r 
rose in the 19708^ ' 

— Elderly blacks exhibit a much higha^pjipva- 
lence of hypertensive disease and stroke'than 
whites, although the latter exhibit twicA^ the 
prevalence of coronary heart disease, a 

— Elderly women have a 70 perceitt* higljer 
prevalence of general hypertensive disea^^ 
than elderly men, but the latter have a 26 pdr- 
cjpnt higher prevalence of coronary ffe^t 
disease. 



— There is a lack of accurate prevalence data for 
dementia, cancer, and osteoporosis, and a gon 
eral lack of pi evalenc(Tdata subdivide^l l)y age 
groups above age 65. 

• Cross linalyses: 

^ f he prevalences^^of general hypertension, 
diabetes, ^nd r^ost chronic heart conditions- 
all risk^tetors for cardiovascular disease— are 
( /rising at the same time cardiovascular mortali- 
j/^ ty is falling. This probably indicates l^etter treat- 
inent of these chronic conditions, which re- 
duces associated risk, ftnd improved acute care, 
which allows more^people to suin^ive crises, live 
longer, and develon chronic ilfnesses. 

— The paradox of higher prevalence of l^yperten- 
sion and declining heart disease mortality in 
elderly blacks and w5nien (also stroke ^nd hy- 
pertension in the latter) suggests that hyperten- 
sion is better controlled, less severe, or gener- 
ally not as strong a risk factor in these groupis. 

— Both the prevalence and the deajh rate are rls:s 
^ ing for chronic lung disease, indicating that the 

incidence is also rising. The rising incidence of 
lung disease and of certain cancers— especially 
cancer of the lung and gastrointestinal tract- 
are probably linked to Vises in controllable risk 
factors such as smoking and dietary habits, that 
could <)e addressed through health promotipn 
education. 

— The prevalence and death rates for stroke (the 
third leading killer among the elderly) are both 
falling, This indicates that incidence is Ifalling 
and that risk factors like high blood cholesterol 
have been behaviorally reduced and/or re- 
duced through medical tfeatment. 

In sum> death rates for .most major causes of death 
continue to fall, both amoifg the elderly and in the gen- 
eral population. The prevalence of more than half of 
the chronic conditions examined in this chapter, how- 
ever, is rising. If these trends continue, they^ould re- 
sult in a decrease in the general well-being of older 
Americans— especially the very old— and a long-term 
burden oi\our health care system— especially for con- 
ditions with high associated disability such as arthritis, 
h^art conditions, and visual and hearing impairments. 
yiAore intensive research into the cauBes and progres- 
^l*n of chronic conditions that b^mf^ more common 
with age may lead to more effeqp^e Jireventiou; bqjt- 
ter diagnostic techniques; and improved treatment to 
reduce disability. More emjphasis on preventive health 
strategiQ(tand education of the public about control- 
lable risk factort may help to delay onset or to even- 
tually eliminate these conditions and their associated 
disabilities. 
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introduction 

The distinction between jlhe effects of aging as ^ 
chronological process and diseases whose prevalence * 
increase with advancing' age remains blurred. Condi- 
tions once thought to be inevitable companions of old 
age are now known tq in fact be pathological in origin 
and thus possibly treatable and preventable. One ex- 
ample is seilile dementia, no longer the n^sterious fate 
of the very old, but often a clinical manifestation of 
arteriosclerotic or biochemical brain disease. 

Further research may elucidate thcL mechanisms 
underlying aging and their possible connection to age- 
related diseases; leading to the development of medi- 
cal techniques that delf^ the onset and pt^ogression 
of symptoms. While it may not' lead to actual extep- 
sion of the human life span, such knowledge could re- 
duce the prevalence and impact of chronic conditionrfC 
that affect many elderly persons and drain our health ^ 
care resources, allowing marked improvement in the 
general well-being and productivity of the growing 
eldei4y segiflent of the population. 

The cell is the physiological building block in all 
higher organisms, including humans. Any investiga- 
tion of mechanisms underlying the aging process must 
therefore look at how different cell types'are altered 
over timt) to produce the structural^nd biochemical 
changes normally associated witH aging. Numerous 
biological signs of aging have already been identified 
in cells both within the |;iuman organism and grown 
on aiiificial media. This section reviews the theories 
and evidence concerning mechanisms underlying 
biological aging. 

Tiieories about ceilular mechta^isms 

of aging ^ 

* 

Theories about the cellular mechanisms underlying 
the aging process can he divided into two broad cate- 
gdrtes: 1) those involving a "biological clock" that or- 
chestrates degenerative processes and determines life 
span; and 2) those involving accumulated dlmiage^ mu- 
tations^ and waste products in certain cells. 

BIOLOGICAL CLOCK THBORIB8 

Thet biological t^lock theory proposes that an orga- 
nism is inherently. programmed to begin aging kt a cer- 
tain rate according to ^ts chronological age. Evidence 
for this theory included the observation that different 
species of higher vertebrates have very specific life 



spans fliat seem to be "programmed" into them accqixl- 
ing to species. M^hanisms underlying this programmed 
aging c6uld involve an intiinsic genetic component of 
the tissues (24), and/or an extrinsic "rioiiroendocrine ^ 
pacerhaker" (16,17). 

The genetic version of the biological clock is bol- 
stered by the , observation that the survival time of 
tissues Rafted (or transferred) from an older afiimal 
Into a younger one of the same species seems to de- 
pend on the age of the donor ^nd is nof influenced 
by the "ydimger" environment into which it has been 
introduced (24). Similarly, wben nuclei from younger 
cells are transj)lanted into the cytoplasm of older cells^ 
the recipients then live longed and regain the ability ^ 
to replicate. These observations all suggest that a 
"clock" controlling aging does exist and may be located 
in the nucleus, possibly in the genetic material (24). ^ 

Genetic diseases thftt accelerate aging and abbre^ate , ' 
life spans further support intrinsic genetic contj^l of . 
aging. Werner's syndrome, for example^ is a rar^ ^ 
autosomal recessive disease (i.e., the gene for the dis- , 
'ease is not carried on a sex chromosome and two 
copies of it must be present for the disease- to appear) 
involving retf\rded growth, premature gf aying and 
loss of hair, 9ataracts, teeth loss, osteoporosis, adults 
onset diabetes, generalized atherosclerosis, and#me- 
dian life span of 47 years. Cultured fibroblasts from 
people with Werner's syndrome exhibit a markedly 
abbreviated life span (23,53). Hutchinson-Gilford Pro- 
geria sy nd^ome, another rare "age-accelerating" gei|(etic ) 
disease, has similar symptoms that appear by age 1 
andti medifin lif<? span of 12 years. More than 80 per- 
cealt, Of the deaths are dueUo heart disease (23). Lo- 
caffzation of the exact gene lesions and their roleJtW'^ 
accelerating the aging process in thesQ diseases coulcl ' 
reveal genetic mechanisms involved in normal aging. 
. Tjhe control of aging by a "neuroendocrine pace- 
maker" extrinsic to the tissues involved is supported 
by evidence of progressive changes in neural and en- 
docrine regulatory systems throughout adult life (17); Ik 
such changes would produce a "cascade" of aheratlons\ 
in neural endocrine, an2l tissue interactions, leading 
to the dysfunction' of cells in the ovary, Uver, and othc|J5''^'*'n' 
target tissues (16). This neuroendocrlne< pacemgkSSr 
could produce both cellular and phyaiok)gical cl^nges ; | 
associated witfi agiiig. The mechanism diivin^ these ?>j 
regulatory qhangesbmay involve the cumulative impact | 
of specific hormones on the brain over tinje. After a -| 
certain amount of exposure, negative feedback at the ' j^^ 
hypothalatnic level would cause changes in.the homeo* 
static sfet points, causing alteired nauroendc^crine out- 
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put and the observed functional aod structural changes 
associated with aging. 

This neuroendocrine p^Y^emaker could also produce 
^ge related disease by affecting genetic activity, 
leading to disturbances in immune function, prolifera- 
tion of arterial walls, malignanf growths, and other 
conditions that are associated >vith aging and Ihnited 
life span in mammals (17). 

It is not known, however, whether observed age- 
related changes in hormonal regulation and balance 
are a cause or an effect of the aging proceSs (30). Fur- 
thermore, the biological clock may have both an in- 
trinsic genetic and an extHnsic neuix)endocrine com- 
ponent. Much research remains to be done before any 
conclusions miiy be drawn concerning programmed 
aging. 

"^ACCUMULATION OF DAMAGE: FREE RADICALS 
AND OTHER HARMFUL AGENTS 



The other major cellular theory of aging involves the 
accumulation of physical and biochemical damage to 
!)Oth genetic and nongenetic components of body cells 
over time. Such cumulative damage would most af- 
fect cells that do not normally divide, like liver, heart 
muscle, and nerve cells. 

Free radicals are byproducts of cellular metabolism 
that are capable of generating chemical reactions de- 
structive to parts of the cell. As the cell continues to 
iTjietabolize over time, ^tich damage may increase. 
Sonie evidence suggests that free-radical damage may 
be responsible for decomposition of certain cell parts 
and the subsequent accumulation of lipofuscin ("age 
pigments") in various body tissues. Accumulation of 
lipofuscin, and of partially digested materials that have 
also been found in aging cells, may impair cell func- 
tion and contribute to gell aging (3,4). Thus, the meta- 
bolic process itself may damage the cell over time and 
contribute to aging. 

Accumulated damage with age could also be mani- 
fested by genetic lestons produced by mutations or me- 
chanical disruptions of the chromosomes (37,41,48), 
Such damage could be exacerbated by a possible age- 
]*elated deficiency in genetic rajiair mechanisms (13,36) 
and could result in the manufwjture of faulty proteins 
(e.g., enzymes, hormones, neurotransmitters) that can- 
* not work properly (18). . 

Severiil of the genetic "age-afccelerating" diseases, in- 
cluding xeroderma pigmentosum and Cockayne's syn- 
(^^oine, seem to involve defects in the cells' genetic re- 
pair mechanisms (23,53). People afflicted with 6ither 
disease show increased frequencies of chromosomal 
aberrations and their body cells are urlUsual^ sensitive 
^o the mutation inducing properties of ultraviolet light. 
The symptoms of both of these diseases include pre- 



mature death and early onset of demenlia and various 
age-related degenerative neurological disorders. 

Aberrant proteins could also accumulate both inside 
and outside cells due to age related defects in the 
genetic material or in other protein-manufacturing 
machinery }n the cell. The chemicals and structures 
responsible for "decoding" and inlplementing genetic 
information could alter wjth age, resulting in struc- 
turally faulty proteins that would be unable to func- 
tion noripqlly (31). ^ 

Accumulated insults to the cell over time—whether 
metabolic, environmental, or viral-— could thus lead to 
cellular degenerationi loss of function, cessation of 
division, and cell death with a diminution of function 
in various body organs. Such acquired lesions could 
also lead to the formation of malignant cells ai^d can- 
cer. The damage could be exacerbated by the aging 
immune system's decreasing ability to detect and de- 
stroy aberrant cells and materials in the body. 

Much research remains to be done, however, on the 
accumulation of either genetic or nongenetic cellular 
lesions as a function of age, and on the role of such 
lesions In the aging process. Such knowledge couldf 
lead to preventive or therapeutic techniques that pre- 
vent or connect this age-related damage along wnith any 
associated debilitating symptoms. 



Biological signs of aging 

Certain systemic changes are generally acknowl- 
edged to characterize "normal" aging. Those body 
functions tfiat decline with age include: renal blood 
flow (44), cardiac output (especially during exercise; 
20), glucose tolerance (1), vital lung cajpacity i27), and 
cellular immunity (2). ^ 

The great variation in the incidence and degree of 
such age-related /changes and diseases between peo- 
ple of the same age suggests that individual behavior 
and physiology influence the aging process. Better un- 
derstanding of causal factors underlying age-related 
conditions could thus lead to better preventive and 
therapeutic treatments. 

This section briefly reviews what is known and not 
known about the cellular basis of these and other 
biological changes occurring with age, and what con- 
nections there might be between these changes and 
age-related disease. The etiology and clinical impact 

of many of these "signs" are not known. 

)' 

, CELL LOSS 

Cell death in certain tissues could contribute to the 
degeneration and death of the orgfinism. In fact, while 
it is not the sole cause, the loss of cell^vin certain re- 
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gions of the l>ody is thought to contribute significantfy 
to the aging process. Such loss is particularly impor- 
taot (h tissues wjiose cells are unable to renew them- 
selves, such as nerve and heart muscle cells. 

In certain regions pf the brain, nerve cells appear 
to be lo^t with advancing age (5), reaching 20 to 40 
percent Ices in some areas^dO). Age-jrelated loss of 
neurons in the brain's cerebral cortex (5,7), derebellum 
(21), and limbic system (45) could be involved in im- 
pairment of cognitive/ motor, and learning/emotional 
behaviol^ respectively^ in the plderly, Alzheimer dis- 
ease, a type of s^le dementia found mostlv in older 
persons. Is a6soc|ayKl with substantial loss of cells from 
specific brain regions, perhafis leading to clinical ^dis- 
ruption of learning and memor^^ r 

The scatte];;ed loss of muscle fibers from the heart 
and their replacement with noncellular fibrous strands 
is observed in aging animals (29), alpng with a^ener^ 
ally decreased proportion -of rnuscle to connective 
tissue and fat, both in the hertrt and skeletal muscles. 
Alteration in the muscles couftrolling lung ventilation 
and their responsiveness to neural stimulation, al- 
though not necessarily lnvcH\Jpg cell death, may j;on- 
tribiite to acute and chronic difficulty in breathing. 

In the kidney, a deterioi^tion of exci^etory function 
with age is accompanied by a steady decrease in the 
number of the organ's microscopic filtering units, or 
nephrons. Losses of 40 to 50 percent of the maximum 
number of nephrons can occur by age 70 (38). This 
loss and other age-related cellular changes could be 
related to functional decline of the kidney in the 
elderly; including a decrease in glucose resorption, 
water clearance, and total acid excretion. This reduces 
an elderly person's ability to maintain physiological 
balance of blood components, and can lead to excess 
circulating amounts of drugs if dosages are not ad- 
justed to account for diminished kidney function. 

Other organs undergoing appreciable ^trophy with 
age include the thymus, ovaries, utems, and testes (29). 
Hormonal changes in the elderly are suspected to con- 
tribute tQ these phenomena (see sections on cancer 
and hormonal changes for details and implications). 

CESSATION OF CELL DIVISION' 

The mechanisms that control cell proliferation and 
limit the replicative life span of normal cells are un- 
known, but could be significant in the aging process 
of the cell and the organism as d whole. Evidence 
based on observations first made by Hayflick (25) sug- 
^gests that some cells in the body can reproduce for^ 
a limited number of generations; when gfown in tissue 
culture (i.e., in laboratory dishes with a special mix- 
ture' of nutrients), they cannot divide indefinitely. In 
fact, turnover of cells in areas where they are sloughed 



off and renewed constantly (as in the skin or intestine) 
may decrease with age and lead to a net loss of cells. 
For example, there is a marked flattening and loss of 
cells in both the inner and outer skin layers of Ihe 
elderly, along with impaired wound healing. 

The relevance of a limited^number of cell genera-* 
tions to the life span of the organism as a whole, how- 
ever, has not been established. Study of cell linM^h^t 
continue to pralifei ate indefinitely, like cancerrolls, 
might yield clues to'tlie mechanispis imderlying the 
lifnited replicative life spans of normal cells. 

■ % 

CHANGES IN CELL MORPHOLOGY 

A decrease in the^nsity of synapses (areiis across 
which nerve cells signal each othen) has been reported 
in certain regions of aging brains in humans (26,45) 
and animals (4,19,22). Loss of dendrites (signal recep- 
torsTfrom certain nerve cells has been observed in 
the cortex of elderJy persons with senile dementia 
(8,45) and ui several brain regions of aging laboratory 
animals (14,15,|fe,33,34,50). Degeneration of nerve cell 
axons (signal receivers) is also seen in the brains of 
old laboratory animals (19,40). All of these changes 
could reduce connectivityTTelween nerve cells in the 
brain and possibly cause impaired brain function in 
the elderly. For more d^ail, see the OTA background 
pi^r. Impacts of Neumsciencej published separately 
as part of this assessment. ^ 

In addition, the nerve cell's 6uter membra^ie often 
exhibits a loss of transmitter receptors and increased 
rigidity with age. Membrane rigidity reduces the ac-' 
tive transport of ion exchange, thereby reducing trans- 
mitter efficiency. These changes may also inhibit cell 
signaling by altering sensitivity to hormones, growth 
factors, and neurotransmitters. 

The increased rigidity observed in the surface mem- 
branes of cells other than neurons, including lym- 
phocytes (immune cells) and liver cells, may be due 
to a generalized increase iij the cholesterol: phospholipid 
ratio of the meni|brane, possibly leading to a decreasjg[^ 
in cell motility arid functin. The clinical effects of this 
change are unknown. ^ 

The elastic properties oFlung tissue also decline with 
age and could contribute to the impeded ventilation 
and reduced rate of metabolic gas exchange seen in 
the elderly. Degeneration of the lung parenchymal 
tissue and a reduction in its capillary bed has been 
associated with emphysema. Further research is 
needed into the effect of environmental pollutants, in- 
cluding tobacco smoke, on lung tissue. Chronic ob- 
structive lung disease, including emphysema, is the 
fifth leading cause of death among the elderly today, 
has a rising mortality rate, and is increasing in preva- 
lence as a debilitating chronic condition (see app. A)^ 
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I CIIANGEH IN MATERIALS INSIDE THE CELL 

The possible accumulalion of damage to the cell's 
^internal machinery underlies one of the major theories 
of aging discussed earlier. Such a cumulative effect 
is especially important in dells that do not normally 
{livide frequently (e.g , liver parenchymal cells) and 
those incapable of dividing at all (e.g., nerve, muscle, 
and egg cells). Such damage could be due to accidents, * , 
disease, and/or the effects of normal metabolism over 
time that may adversely affect such vital cell functions 
as protein synthesis. 

As cells metabolize they produce deleterious by- 
products. Free radicals, for example, are extremely 
reactive substances given off by the mitochondria (thq^ 
cell's "energy generators") during respiration that can 
tr^er chemical reactions destructive to cell struc- 
tures. A iiiajor consequence of such oxidative damage 
is lipid peroxidation, (39) which has been implicated 
in the forj^ation of lipofuscin, a yellow-brown "age pig- 
ment" found in some nerve, muscle, and liver cells of 
old animals and humans (29,30). Jit Is hot known 
whether llpofuscjn interferes with cellular function, 
but drugs that inhibit the formation, of lipofuscin In 
mice resulted in a mean extension of lif^ span. 

In old cells, damage to the intracellular sac that con- 
tains digestive enzymes may also occur, resulting in 
a leakage of destructive enzymes out into the cytoplasm 
that darmages the cell (30). Other malfunclions could . 
result from the accumulation of partially degraded cell 
parts that would 'normally be tot^ly degraded into 
reusable components after they ^ave "worn out." 

Seqescent nerve cells often collect abnormal fila- 
ments, that progressively fill the cell body and den- 
drlte/replaclng the^iiormal cellular "skeleton" thought 
to tite vital to many Cell functions. This condition Is 
found in normal aging and, to a greater extent, in such 
diseases as Down's syndrome and senile dementia 
(12,28). Similarly, massive ^quantities of filamentous 
protein have been observed to accumulate in aging 
cells In tissue culture. The effect of such changes in 
cellular architecture is unknown, but they may In- 
terf^i;^ with some functions, including the internal 
movement of cell components. 

Another vital class of cellular proteins Is the recep- 
tor proteins that are specifically adapted to receive 
chemical signals from outside the cell In order to mod- 
ify cell function. For example,'cells in the adrenal gland 
are instructed by chemicals from another gland via 
such receptors to release stress hormones into the 
blood. Certain kinds of receptors In the cell cytoplasm 
(fluid Interior) seem Jo undergo pn age-related de- 
crease In number that has been correlated with de- 
creased responsiveness of the cell to certain hormoneS;^ 
including sex hormones, disrupting their usual regUv 



latory functioning (43). It is possible that the age- 
related loss of hormonal fuiklion—implieated in dis- 
orders ranging from diabetes to immune deficiency 
. (see section on hormonal changes)— could stem froiiv 
a loss of available reteptors, whether by a decrease 
in their production, an increase In their breakdo\yn, 
or a "masking" of the receptors by a competing 
protein. 

i 

CHANGES IN GBLLULAH PROTEIN AND 
KXTRACKLLULAR MATERIALS 

1'here is evidence of changes In cell protein vvithr age, 
both through changes in the amount and kind syn- 
thesized, and in their structural integrity pver time 
] (30). In gerieral, there seems to be 5h overall dedirease 
in rate of protein synthesis in most of the Tissues of 
older animals (46). Protein synj^hesis is vital to tlie 
maintenance of cells, many parts of which '-wear^ut" 
with time apd are replaced continuously . Malfunction- 
ing of the synthetic process could Ipad to the general 
disrepair and degeneration of a cell. 

In several tissues, synthesis of structural proteins 
ceases in the adult (e.g., cartilage), child (tooth den- 
tine), or even before birth (eye lens proteins). During 
aging, these proteirx^ may be progressively altered, 
leading to diminished function. Structural changes ir^ 
the lens proteins of the eye> for example, could "stiffen" 
the lens, hindering the ability to focus and resulting 
in the deterioration of near vision that is almost univer- 
sal in the elderly. Cataracts, a clouding of the lens, may 
also result from structural changes in lens proteins 
(35). 

One of the most well-known biological aging proc- 
esses Involves structural changes In certain extra- 
cellular proteins that are normally responsible for the 
structural integrity of many tissues. For example, 
cross-linking of collagens— proteins that lend strength 
ahd stability to jol^fts, tendons, and the skin— reaches 
a constant level at maturation (49). The cross-links, 
however, seem to be damaged with advancing age 
(possibly by free radicals) to produce a stiffening of 
connective tissue^^d thickening of basement mem- 
branes, both of which may Impede celWunction. This 
may contribute tff the loss of elasticity In the skin of 
elderly persons. 

Cross-linking of collagen in Joint cartilage rtay con- 
tribute to osteoarthritis (age-related degradation of the 
extracellular mat^x that provides cartilage elasticity 
has also been implicated in degenerative arthritis). 
Cross-linking may also contriljute to the thickening of 
the basement membrane of the kidney's glomeruli 
(minute structures responsible for initial filtration of 
the blood). This could Impede flhratlon and exacer- 
bate the loss of excretory competence with age. 
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The protein mesh maintained on the surface of 
almost all cells also seemS|^to \ye biochemically altered 
with age. The matrix is normally involved in cell at- 
tachment, shape, migration, and perhaps In cell 
division— functions that could be affected by altera- 
tion of its constituent proteins. \ 

Other extracellular components varying with age 
contribute to the development of diseases more preva^ 
lent in the aged. Deposition of lipid -coKtaining plaques 
along the inner walls of arteries, or ai^erosclerosis, 
occurs mostly in the elderly and underlies noany forms 
of cardiovascular disease. Deposition of ataniyloid (a 
waxy substance consistiilig of proteins and sugars) in 
bloo/i vessels, characteristic, of a variety of dreeases, 
is foLnd consistently in the elderly and mainlyln the 
kidneys, heart, pancreas, adrenal gland, and c^tral 
nervous system (29). T ^ig cl inical impact of such de- 
posits is undetermined o!fc could involve impaired 
function of these organs. 

Disorders involving decrease in bone mass (oste- 
oporosis) or in the calcium cK>ntent of the bone (oste- 
omalacia) account for a large portion of chronic 
disabilities in the elderly, including increased suscep- 
tibility to fracture due to a weakening and brittleness 
' of the bones (see ch, 3). Defects in vitamin D metabo- 
lism, hormone imbalances, and inactivity have a)l been 
Hf implicated in disturbing the complex balance between 
the continual absorption and deposition of bone by 
specialized ce|ls: 

ABNOff^f AL CKLL PHOLIPBHATION AND CANCER 

Hyperplasia, or the abnormal proliferation of cells 
in certain body tissues, is often observed in the elderly. 
Cancer, or malignant neoplasia, is second only to car- 
diovascular disease as a cause of death in the United 
States (see app. A). The chance^ that a person will de- 
. velop cancerous growths within a 5-year period rise' 
from 1 in 700 at age 25 to' 1 in 14 at age 65. The over- 
all incidence of cancer peaks between ages 40 and 80, 
although certain forms of cancer (e.g., leukemia^ lym- 
phoma, and prostatic cancer) are more prevalent in 
older age groups. 

HypouAisia is found in a variety .of localized regions 
in the elderly, including hyperplastic and malignant 
growths in the endocrine glands and various types ^f 
cancers in the skin^ bladder, gastrointestinal (particu- 
larly the colon), urinary, and reproductive tracts. Some 
formations, like "polyps" or small growths in the co- 
lon and bladder, may be a localized reaction to gen- 
^ eralized cell loss and seem to presage local cancer for- 
mation (29). Cancers in the fatty and fibrous tissues 
are also often found scattered throughout the aging 
Jbody . Malignant growths in the elderly also commonly 
involve the breasts, lymphoreticular system, and lungs. 
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Although usually not malignant, age-related prolifera- 
tion'^of smooth muscle cells in the arteries may con- 
tribute ta atherosclerosis (47), 

Cancerous growths seem to be largWy7riggered by 
interactions between noxious agents (e.g., radiation, 
chemical exposure, and viruses) and characteristics of 
the host, including genetic factors, hormonal balances, 
immunological responsiveness, and puti itional status- 
all of which are more likely to be impaired in the 
elderly (see ch,.4 and relevant sections of this ap- 
pendix). 

An inherited or acquired genetic component, in- 
cludinglSk possible age-related decrease in ability to re- 
pair mutated and otherwise damaged DNA, may pre- 
dispose an individual to the birth and spreading of 
malignant growths. Several "age-accelerating" ^netic 
disoixlers, like Werner's syndrome. Bloom's syndrome, 
and xeroderma pigmentosa, involve in(ir eased inci- 
dence of certain cancers that are suspected to stem 
from faulty DNA repair mechanisms. 

Altered hormone levels in the elderly haVe beeri 
linked to some cancers: postmenopausal cancer of the 
uterus has been associated with continued presence 
of estrogen, both in its natural and ingested forms; 
increased breast cancer with a rise in prolactin; and 
increased prostate cancer vvith the drop in testoster- 
one observed in elderl}^ men. 

Finally, the loss of immune function in the elderly 
(discussed in the followi^igl section) may include a de- 
creased ability to dettet and kill aberrant or cancerous 
cells after they have formed, thus facilitating the birth 
and growth of cancers. 

Although these genetic, enddcrine, environmental, 
viral, iiormonal, and immunologic factors are all 
suspect, the relationship between the aging process 
and the markedly increased incidence of cancer in the 
elderly con^pdred to the general population remains 
largely a mystery. 

THE AGING IMMUNE. SYSTEM 

.When the body is invaded by a potentially harmful 
foreign substance^ or "antigen," including bacteria and 
viruses, an iromuriiB reaction is triggered. The immune 
reaction involves the binding and "deactivating" of the 
antigen by one of two agents pi^sent in the blood and 
bo^y tissues: immune cells fTJymphdcytes or Tncells) 
produced by the lymph tissue that directly attack the 
antigen/ or proteins in the blood known as antibodies 
produced by specialized immune cells (B-lymphocytes 
or B-cells) that are present in the spleen, lymph nodes, 
and blood. 

The T-cell is dependent Qjn the thymus (a ductless 
glandlike structure found in the nefck or upper chest 
of all vertebrates) and, in addition to its ability to 




418 • Technology and Aging In America 



directfy "neutralize" antigens, helps regulate i\\e pro- 
duction of antibodies by B-oells. Antibody production 
is aided by ''helper ' T-cells and hindered by "sup- 
pressor" T<:eIIs. T-cells can also dii^Iy kill cancerous, 
transplanted, or otherwise aberrant cells and are 
thought to be i^csponsible for cell mediated or acquired 
immunity (e.g., the resistance to a specific disease ac- 
quired after vaccination). , 

Aging is accompanied by a marked decrease in the 
^immune system's ability to respond to invasion by 
harmful substances, as well as an increaseMn autoim- 
munpf reactions (immune reactions to the body's own 
materials). The B-cells that produce antibodies de- 
crease in number and activity with age. T-cell func- 
tion exhibits the sharpest decline: direct T-cell attack 
of antigens decreases with age along with helper Tr 
cell activity, while activity of the suppressor T-cells 
increases (46,52)^As a result, the strength of immune 
response to infections agents and aberrant cells is re- 
duced in the elderly. 

The aging immune system is also less able to distin- 
' guish foreign invaders from native materials, leading 
to injury of the patient^s own tissi^es by autoimmune 
reactions (9,42). Age-related deposits of antibody - 
antigen complexes are often found in organs with ex- 
tensive capillary beds like the kidneys, lungs, liver, and ' 
the brain, and may contribute to localized tissue dam- 
age (29,52). Th^re is speculation that rheumatoid ar- 
thritis may be due to some type of autoimpiune re- 
action to tissues in the joints. 

Age-related morphological changes in the immune 
system have been associf^ted with the above functional 
abnormalities seen in the elderly. Ii\4!ferticular, the 
thymus undergoes a progressive decrease in size with 
age, accompanied by a loss of function. Involution of 
the thymus begins at puberty and leads to an approx- 
imate 85-percent decrease in mass by age 50 ift-hu- 
mans (29). In addition', bone marrow is increasingly 
replaced by fat and fibrous tissue in the elderly, with 
a general reduction of both immune and red blood cell 
production in peripheral tissues. 

Such age-related decreases in immune function 
could render the elderly more vulnerable to infectious 
diseases, including pneumonia and influenza, which 
remain fourth in leading killers among the elderly 
today (see app. A), and could contribute to the age- 
related increase in th6 prevalence of canfceri 

AGB-RELATED CHANGES IN HORMONES 

Endocrine glands (e.g., the thyroid, pancreas, pitui- 
tary, and testes) tend to shrink with age and exhibit 
age-related declines in the secretion of some hor- 
mones. The sharp drop of estrogen secretion in wom- 
en during menopause, for example, is we^ docu- 



mented. The metabolism of many hormones also 
declines with age, however, resulting in no net change 
in the basal levels. 

The age-related decrease in function of many hor- 
mones could be alternatively explained by an age- 
related decrease in the effect of some hormones on 
their target tissues or organs. Glucose intolerance, for 
example, is more prevalent among the elderly and may 
be due to a reduction in insulin sensitivity (and there- 
fore reduced ability to metabolize glucose) in peripheral 
tissues of older persons (11), coupled with an inherited 
disposition towards the illness. Behavioral changes 
associated with agihg,, including an increase in obesity 
and decreas^^n exercise, may also contribute to these 
changes. 

This decreased pffect of hormones on their target 
tissues may also provide a basis for age-related changes 
in presentation of illnesses; response to treatment, and 
ability to respond to stress. For example^, the heart of 
an older person is generally less responsive to stimula- 
tion ^by catecholamine, a hormone that normally 
causes the heart to pump harder and faster. As a 
p. result, elderly people araless able to maintain ade- 
quate blood pressure in response to postural stress 
or bleeding. 

Conclu3iOn 

The aging process probably involves a complex in- 
teraction of several mechanisms, possibly including 
both a "biological clock" an^^.accumulated cellular le- 
sions with age. Examination of aging on the cellular 
level, however, is only part of the integrative approach 
necessary to a full understanding of the pjocess. \luch 
work remains to be done on the biocheriMcal, cellular, 
systemic, qj^anismic^ and even population levels 
before a viable theory may be developed to explain 
why and how people age. Such knowledge could; in 
turn, lead to medical techniques that prevent or miti- 
gate the symptoms of aging and age-related diseases 
that afflicyinany elderly people and drain the Nation's 
medical and social service resources. 
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, ' " Appendix C 

Nutrition Information 



Introdtwtion 

. AvailabiputritionaUurveys of the elderly, although 
limited and flawed, reveal a low to moderate preva- 
lence and/or increased risk of nutrient deficiencies 
aniong both in^titutionaliMd-and noninstitutionalized 
groups. Inadequate xQ3tritiori may exacerbate many 
aging processes, including progressive changes in body 
composition and decline in function of vaHoijs organ 
systems. It may also increase the incidence of certain 
age-related diseases. Evidence i^ surfacing on the prev- 
alence and effects of lorg-term "subclinical" driflcien- 
cies that produce ^o immediate symptoms but could 
induce progressive and subtle changes. Moreover, 
many elderly exhibit changes with age that can affect 
their dietary requirements, including altered eating 
behavior, decreased physical activity, and reduced 
ability to digest; absorb, and metabolize miiny nu- 
trients. * . 

Despite increasing amounts of evidence of the im* 
p^rtance of adequate nutrition to the physical and 
mental well-being of the elderly, specific dietary needs 
of this growing segment of the population remain ill- 
defined. This has important implications for the Title 
III Nutrition Program for the Elderly-l^and es^tecially 
for the meal and education services. 

This appendix reviews the extent and>eliability of 
, current infocmation on the nutritional requirements 
and status o|^he elderly. Evaluations of the title III 
programs are also reviewed in oi^er to Mimine both 
the efficacy ot the programs and the accuracy of the 
evaluations themselves/ 



• Recommended Dietary Allowances 

The Committee on Dietary Allowances (CDi^) of the 
Food and Nutrition Board; part of the National Acad- 
emy of Sciences, has published a set of Recommended 
Dietary Allowances (RDAs) every 4 to 6 yejrs since 
1943. Their latest estimates were published in 1990. 
These RDAs specify the minimum levels of intake of 
essentfal nutrients needed to maintain normal body 
function in healthy population groups. The Commit- 
tee, which consists of 8 to %0 scientists who are cho- 
sen as experts in nutrition-related fieldS; draws on the 
international scientific literature; including epidemi- 
ological and metabolic studieS; to determine RDAs. 

According to the Committee; intakes below the rec- 
ommendedlevels are not neceiisarily inadequate for 
all indivfduals; but they increase the risk of deficiency. 



For proteins, vitamins, and minerals, tlie allowances 
are targeted to meet the needs of 95 percent oWndi- 
viduals wittiin a defined population group (12). Aver- 
age requirements for these nutrients are first esti- 
mated, along with their v^iability; within the group. 
These figures are then increased once to meet the 
needs ofalmost all of the group members, and once 
more to compensate for inefficient utilization of con- 
sumed nutrients due to, for example; poor digestion 
or absorption. The. energy aUpwance is' meant to be 
adequate to maintain desirable weight while ens^jjr- 
ing adequate nutrition. , 

RDAs are subdivided by agC; seX; height, and weight; 
and are adjusted to accmint for special nutritionaL 
needs during periods of rs^^ growth, pregnancy ; and ^ 
lactatiDn. Unfortunately, the elderly are lumped into 
a 51-and-over age group whose needs are not homo- 
geneous and whose RDAs are essentially extrapolated 
from survey and research information gathered from 
younger adults. Except for the vitamins thiamine; ri- 
boflavin, and niacin; which are adjusted for maleS; the 
recommended nutrient levejs are the same for those 
over . 50 as'they are for those 23 to 50. The i^om- 
mended caloric intake is lowered for those over >50 
^nd again for tho^e over 75. ^ 

It is generally a^eed that changes in metabolism; 
physical activity; effi^cy of organ systems; and body 
com|K)sition that occur in the elderly, along with age- 
related disabilities and chronic disease^ can signifi-^ 
Qant^ alter the intake; absorption; and utilization of 
various nutrients (see following section). RDAs ex-^ 
tracted from direct study of the elderly; reflecting 
what is known about reliant age-relfited changes; are 
therefore sorely needed. 

Although cost, time factorS; and ethical constraints 
have been barriers to* thorough^udies of the nutri- 
tional requirements and status of the elderly (12), the 
National Academy of Sciences is planning to launch 
a study of nutrition and the elderlyywith an emphasis 
on wh^t fdrthfer research is needed to establish ac-. 
curate age-adjusted RDAs^ 

CXirrent survey estimates of energy; nutrient intake; 
and dietary ad;equacy amoYi|[ thQ elderHy are often '[ 
flawed by unstandardized rtlethods; errors in esti- 
mates of consumption; food table ana^cal values> and 
assumptions about absorption of nutrients in the gas- ^ 
trointestinal tract. When short observation periods (1 
to 3 days) of food intake are used; the proportions of - 
individuals at both extremes of the distribution are 
greatly exaggerated because of the large day-to-day 
variation in intake of many, nutrients. Moreover, nu- 
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tritional surveys of the elderly In the United States 
have been of very limited scope, lack standards from 
which to derive comparative frequencies of nutrient 
deficiencies, and have seldom included individuals 
over 75. 

Ideally, nutritional assessment survieys of dietary 
adequacy in any population group would be conducted 
in a three pronged fashion: quantification of food in- 
take over several days to derive an average dai(y con- 
sumption of energy and major nutrients; measurement 
of biochemical indices for many nutrients (or their 
metabolites) in the blood or u^ine in order to estimate 
tissue levels ^nd physical e;(aminatlon of the subjects 
for clinicaj^idence of any nutrjent deflciencies and 
for illnesses that may affect nuti^tional state. 
► . Recent technblogical advances^ln assessing nutri- ^ 
tional needs include more sensitive and specific bio- 
cHemical assays (i.e., tests to measure the quantity or 
activity of a substance) for nutrients in the blood and 
body tissues; t<ssts of physiological functions related 
to nutritional statuS, the development of functional 
assays for the activity of enzyme systems for which 
certain vitamins are cofactorS; and the analysis of 
more vital foods for their nutrient content and for how 
that content hiay be affected by food pj^ocessing or 
preparation. 

WitKotfFvalfd standards of adequacy for nutrient in- 
^^"^^(•te aira^Bue levels Jn the elderly, however, results 
t^f even an ideal survey coidd not be calibrated and 
would be of limited value. In addition, very little is ' 
known about how specific tendencies, especially long- 
. term subcfinical deficiencies for which symptoms may 
not be imrtiediately apparent, contribute to the aging 
' procMS. . ^ ^ 

Age^titted physiological and 
' sociological changes affecting 
nutrition * 

A^e^elated faclu^^hat affect food jntake, digestion, 
\ absorption, and/or metabolism include: physiological 
and bidchemical changes accompanied by decline of 
certain body functions witltage; age-relat^ disabilities 
and disease; d^ug-nutrient interactions (discuss^ in 
ch. 5 of this report); and psychosocial circumstanced- 
including isolation, depression, senile dementia, and 
lower levgls of physical activity. 

The human body is knowKuto undergo general 
changes in composition with^^Pb, including a loss of 
. lean body mass (10,13) and an increase in fatty tissue 
mass (39)4 Itie decrease in metaboliCally active tis^e 
and in physical activity indicates that caloric intake 
^ sholild be cut back. This ihay increase tharisk of nu- 
trient deficiencies, however, which reinforces the 



need for careful diet management by the elderly. The 
age-related decline in acuity of taste and smell dulls 
the pleasure of eating and may further reduce food 
intake. 

The most outwardly apparent age-related changes 
that affect food intake occur in the mouth. In 1971, 
about 45 percent of Aqiericans over 65 who wei^ sur- 
veyed had no natural teeth (43). Ninety percent of ex- 
tractions are due to tooth decay or periodontitis. The 
elderly are particularly susceptible to deca^^of the 
roots of the teeth because the gums recede with age, 
leading to greater exposure of the base of the teeth 
(an area more susceptible to acid eros%)). An addipd 
risk factor is age^elatedtflecrease in the flow 6t 
changes in the composition of the Saliva (22). 

Intake of starches and simple sugars (e.g., sucro^ 
or table sugar) aggravates decay and incn^ses the rfsk 
of loss })f teeth (4). Carbohydrates are fermepted by 
oral bacteria to acicf that erodes the der^tal enamel. 
Impairment of biting and chewing due^t6 kck of teeth 
or Ul-fitting dentures could have a significaiit influence ' 
on the food choiqps of the elderly. Clinical observa- 
tions that suggest a high prevalence of vitamin C and 
B<)omple>>^rteftCiencies in older persons without teeth 
(17,32) need to be updated and explored further. 

Age related physiological changes in t^e gastroin* 
testinal (GI) tract may affect food intake^ digest^n, and 
absorption. Minor abnormalities in esophageal tract 
motility (movement in(the tube connectingtm mouth 
and stomach) common^ seen in tly^ elderly include 
disordered contractions and more frequent spontane- 
ous regurgitation of'fobd. In the stomach, age-related 
changes include d^creasecji hydr^hloric acid^^cre- 
tion, decreased^ intrinsic factor secretion, ^d de- 
creased pepsinogen secrpt^n (Gj—gll of whic^ are im- ^/^ 
po(:tant to digestion. She ilbsorption of iron andJPolic 
acid is knoWn to be ad^PS^fl^itive. Diminished hydro- 
chloric acid riiay also allow ov^ergrdwth of bacteria in 
the small intestine and 'interfere with absbrptioh>^ 

Irt the elderly, the villi^ or tiny Absorptive protru- 
sions in the intestine, anp often blunted, and the 
mucosal surface area of the GI tract lining is (^uced. 
The effects of these histological changes on digestion 
are as yet unknown. 

The elderly often exhibit a d#(!rease in activity of 
the enzyme lactase, ixMch breaks down th? milk sugar 
lactose in the stnall inteBftne. When the absorption of 
lactose is thus hindered, it moves down tMr GI tract 
to the large bowel to be fmtabolized by baoibria into % 
'Short -chained fatty acids and various gases. The re- 
sulting abdominalcliscomfort; Woattng, (fnd diarrhea 
may deter the elderly from consuming milk products) 
contributing to the documented (lecrjease of milk- 
product intake and difficulty in maintaining adequate 
calcium in later life. Epzyme additives available over 
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the counter can be u»ed to aid digestion of liquids con- 
taining lactose. More research is nekled into dairy 
pitxlucts in which the lactose has been predigested. 

Uttle is yet ki^own about age-related changes in the 
absorption of vitamins and minerals, although it ap- 
pears that the intestine is less able to compensate for 
low calcium intake in the elderly. More study is also 
needed on changes in th^ gut blood vessel circulation 
that might affect absorption. GI hormone secretion 
may changa with age, affecting the utilization of nu- 
trients and possibly influencing appetite. The constipa- 
tion that is prevalent among the elderly may also limit 
food intake. " ' 

A progressive reduction in renal function is often 
observed in the elderly (40) and may affect the home- 
ostatip level of various body substances normally reg^ 
ulatnd In part by the kidneys. Potentially harmful ac- 
cun^ations of nitrogfp^nous \|)nste from proteins and 
ph<!^phate du6 to kidney malfunction are often observed 
in the elderly and fnay be treatable by dietary ther- 
apy (45). 

The incidence of adult -onset noninsulin-dependent 
didfa«^es mellitus Increases with age. Acqording tcf one 
srfudy (46), half the population over 70 would be 
diagnosed as having diabetes if the criteria used for 
glucose tolerance in youngei^ people were used. The 
cause of this age-related decrease in glucose tolerance 
is unknown, but it obviously has some impact on the 
recommended diet, including restriction of concen- 
trated simple sugars. • ' ' 

Finally, the psychosocial changes a9sociated with 
agtng may alsoi|^uence food intake and metabolism. 
Dementia, isolation, ^epressioiv and other emotional 
stresses can act as appetite suppressants. Social isola- 
tion, including living alone, has been shown to corre- 
late positively with poor nutritional statua (18,41). 
^^orced or voluntary reduction in physical activity may 
also Jimit food intake by reducing appetite and even 
exacerbate loss of bone mass in the elderly. One 3tudy 
showed tbat. nursing home residents aged 65 to 95 ex- ' 
perienced a signiHcant '^.2-per<^nt increase in forearm 
bone mass after exercising for 30 minutes three times 
weekly for 3 years, while a control group exhibited 
a 2.5-percent Ipss qver tAe same time period (21). 



The nutritional status of tlie elderly 

The largest nXitrition survey to date was taken in 
the National Health and Nuti ition-Examination Survey 
(HANES, 1971-74). This survey, however, excluded in- 
dividuals over 74 and presented no authoritative bio- 
chemical evidence to correlate with low nutrient in- 
* takes or viith the presence of clinical symptoms 
associated with specific deficiencies: 

Very few published nutrition surveys recorded the 
use of vitamin, mineral, or other nutritional supple- 
ments. Although their use varies considerably among 
ethnic groups^ such dietary supplements are used by 
an estimated 40 to 60 percent (rf the total older popula- 
tion in the United States (14,15,19) and can substan- 
tially affect reported nutrient intakes and biochemical 
indices. 

In general, serious or extreme nutritional deficien- 
cies nianifesting clinical symptoms are rarely seen 
among th^ elderly in the United States. UnfortunateHy, 
little information is available on the prevalence of 
subclinical deficiencies and their possible long^erm 
effects. 

Possible connections between nutritional imbalances ^ 
and aging or age«related diseases are discussed in 
chapter 4. Many of thuse connections are tentative a^ 
yet. More research is needed to yield conclusive 
evidence as a basis for diagnosis and treatment of defi- 
ciencies. 

Food programs for the elderly ' 

In 1980, the rate of deaths due to nutritional defi- 
ciencies in the general population was 1 per 100,000 * 
(42). The rates among those over 65 were several times 
higher (table C-1): 2.4 in the 65 to 74 group, 9.4 in the 
75 to 84' group, and 42.9 in the oveR^S group. Al- 
thpugh reliable figures are not yet available, fiTr 
greater numbers of elderly may suffer from chronic, 
though not fatal, malfiutrition; the long-term effect 
on physiological and cognitive functions are only ♦be- 
ginning to be understood (see ch. 4). 

In 1965j, the Federal Government assumed an active 
role in fitting nutritional deficiencies in the poor with 



Table C-l — Mprtality Among the Elderly Due to Nutritional Deficiencies, 1980 

. ^ • I . . 

Total. number of deaths Rate (p^r 100,000 in) Perci|j|it total deaths 

Age group In age group specified group irf .age gro up 

■6^ and over 2,060 " ' 8.0 ~~ o.1§ ' 

65-75.... ■> • 372^ ' ' 2.4 ' 0.08. , ' ' 

75-84 r ■ 728 9.4 0.14 

85 and over 960 42.9 , 0.27 

SOURCE: National C«nttr for Ht«lth St«tl«tfb«, A(t*ihct Report of Fln^ Mortally StatMIca, 1900 (42), 
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the enactment of the Food Stamp Act, then a small- 
scale progi^am designed to meet what was thought to 
be a limited need for financial assistance in purchas- 
ing food. The Food Stamp Program is now the largest 
of 0^1 food and nutrition programs affecting the non- 
institutionalized elderly. In fis(^lyear 1981, for exam- 
ple, an average of 22,4 million people received food 
stamps each month. 

The Administration on Aging (AoA) first sponsored 
congregate meals for ptople 60 and over (and their 
spouses) in 1968 as a i^esearch and demonstratioYi prbj* 
ect imder TltJe IV of the Older Americans Act Amend- 
ment (Public Law 92-258). Nutritional surveys con- 
ducted in the early 1970s by the Department of I^ealth, 
Education, and Welfare (now the Department of 
Health and Human Services) revealed a substantial 
prevalence of malnutrition among the poor and the 
inadequacy of the small-scale Food Stamp Program (1). 

In response. Congress expanded the existing food 
assistance pix)grams and es^tabljlshed the Nutrition Pro- 
gram for the Elderly in 1972 in arnamendment to the 
Older Americai|s Act under Title VIL This congregate 
meal program was designed to meet the nutritional 
needs of elderly people who were either unable to buy 
nutritious food or prepare nutritionally adequate 
meals, arid for these who were isolated and lacked the 
incentive to prepare meals at home. Another major 
goal was to attract isolate^ elderlyi^ople to the pro- 
gram centers in order to prOijiQ^esocial interaction 
and facilitate delivery of^hlKer services. 

Congregate meals under this program ar6 available 
at least once a day and usually 5 days a week. The 
meal sites are meant to be strategically located to best 
provide other supportive services such as outreach, . 
escort and transportation services, health services, in- 
formation and referral, health ^nd welfare icounsel- 
ing, and nutrition and consumer education. 

In 1978, the Older Americans Act was amended 
(Public Law 95-478) to consolidate the title VII nutri- 
tion services and the title V multipurpose senior 
centers with the social service programs provided 
under title HI: Separate funding was made available 
to the congregate, meal programs to provide home- 
delivered meals for individuals homebound due to ill- 
ness, disability, or transportation probleids. State agen- 
cies distribute funds to area agencies that provide nu- 
tritional services 'within the State. Local providers 
contract with these area agencies. Federal guidelines 
suggest that each area agency have a board of direc- 
tors coAsisting of local volunteers and senior citizens, f 

An estimated 1,9 to 2.0 million elderly persons are 
currently enrolled in^the con^gate and^home-deliv- 
ered meal' programs (36,37). ^ 
' The Federal Ck^vernment now sponsors 13 major ^ 
programs designed to increase the amount and qualfty 



of food available to 'tdgh risk" segments of the popula- 
tion, including the elderly (table C-2). Jn fiscal year 
1980, $475 million was authorized for the National Nu- 
trition Progi am for the Elderly ($375 million for con- 1 
^regate meals and $100 million for home-delivered 
meals). On^ $225 million was appropriated. Recent 
figures show that these funds provided more than 168' 
million total meals at an average cost of $2.27 per meal 
(1). These Included alihost 132 million home-d^li>^rad 
meals for 3,083,454 people over 60. 

A total of $676.7 million was appropi^iated for Older 
Americans Act programs for fiscal year 1984, includ- 
ing $386.1 million for title IIJ nutrition progi^ams (a 
$5 million increase over the previous year). Funding 
levels for State agencies, senior centers, and other sup- 
portive seivices-^s well as for title IV research, train- 
ing, and demonstrations— rem'ained the same (35). 

♦ 

EVALUATION 6f FOOD ASSISTANCE PROGRAMS 
FOR THE ELDERLY , 

Mcpt evaluations of food assistance prpgramsfror the 
elderly have concentrated on the social and psycho- 
logical benefits of the meals. The nutritional adequacy 
of the programs has been evaluated in seven recent 
surveys: one major national survey contracted by AoA 
in 1983 (36,37), two area surveys in central iClissouri 
(26,29,30,31) and Maryland (9), and four local evalua- 
tions of single meal sites in Nebraska, Colorado, New 
York, and Illinois (8,16,20,23). 

There is considerable variabilit^y in the conclusions 
drawn by these surveys due to differences in how and 
whatlkind of information was collected, and how the 



Table C^.--Fed§ral Food Assistance Programs 

D0partm0nt of Affflcultura: 

Food Stamps* ' 
Food Distribution* 
National School Lynch Program 
School Breakfast Program 

Child Care Food Program V ^ ^ 

Special Milk Program^ 

Summer Food Service Program for Children. 

Special Supplemental Food Program for Women, Infants/ 

' and Children (WIC) ^ 

D^partmMt of Health and Human Sanrlcaa: 

Headstart ' ^ 

Nutrltlori Program for the Eld^tly* 

Aid to Families with Dependent Children 

SupplementahSecurlty Income* . 

Community Sanflcaa AdmMatratlon: 

Community Food and Nutrition Program* \ 

*Mott Mk«ly to Indudt •ld«rty p^oplt. 

SOUnC^ Aging Holth Policy C«nt«r, University of Cftllfomla at San Frpnclaco, 
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data were analyzed. Certain geneilillzallons about the 
efficacy of the programs can be made, howevw. 

The iiifrv^ys generally agreed that tHe plbgrams 
were very effective in improving intak^ol/protem. 
There was disagreement as to whether inWke of iron, 
niacin, thiamine, and vitamins A and C was improved 
as dramatically. Th^ consensus was thalipnergy and 
calcium intake were less improved than cither nutri- 
ents by program meals. Yet intake of almost all of the 
nutrienfH surveyed was found to be better overall in 
participants as compafeB^ith bpth nonparticipants 
and former participants. 

The meals seemed to be* reaching varying percent- 
ages of the designated tarjo^et gju)up8. The low-income 
group was best represented/ followed by those over 
7^. Other target gmups, especially minorities and the 
socially isolatcjd, were less well represented among 
participants. These under represented needy groutps 
may either be ill-inarmed about the meal programs 
and nutrition in gtmeral or find access to the program 
difficult 

Problems wei^e also found in the saiiitapyconditions 
at program meal sites, especially at those servhig 
catered meals, altliough conditions varied widfly 
among sites. In addition, the nutiition education marv 
dated by title III was found to be generally jp^ufficient 
and infrequent at most sites. Furthermore, the nutri- 
tion education lectures were often too long— >a short 
(lO'ininute) talk accompanied by take-home reference 
pamphlets may be more effective. A general dearth 
of y^rsonnel trained in nutrition and. management 
at the meal sites may contribute to many of these 
problems, y 

The above findings and other points raised by the 
sui^veys are discussed in greater detail in thp follow- 
ing sections. The parameters and limitations of each 
of the five program surveys are^esented In tables 
C-3 and C-4. Flaws in the survey ^hat limit their ac- 
curacy and comparability are ^outlined below, in- 
cluding sample selection prbcedui^es, method of assess- 
ing dietary mtake, and data analysis procedures. 

Sample Selection.— Only three of the studies—the 
national, Missouri, and Maryland surveys— appeared 
to have used randomly and purposively selected 
samples that were i-epresentative of tlie meal program 
paf ticipants (9,26,29,30,31,36,37), Unfortunately, both 
the Missouri and New York surveys, though random, 
were racially homogeneous and did not record income 
levels (table C4). Both of these factors are important 
in characterizing target populations in order to deter- 
mine whether those in need are actually being ij^ached 
by the meal programs. 



Two of Uie single-site surveys used volunteers for 
siKlftects (l6,23). Since volunteers may bo more; nutri- 
tionally aware and generally more involved in the pro- 
gram, this sample selection criterion may fm'ther bias 
tho results. Generalizations about Uj^f efficacy of food 
pil[)|(rams cannot be m<lde from nonrepresentative 
SsamplQgj the data they contain are, at best, illustrative. 
I'hey can provide background data for surveys with 
appropriate samples. 

AAsessnient ot Nutritional Intake and Status.— Only 
the central Missouri area survey and the single-site 
evaluations in Colorado and Nebras^^a (16,20,26,31) at- 
tempted to juse objective measures of health sta 
such\ as ^biochemical measurements of nutrients \in 
blootK^and anthropometric measurements (i.e., me 
urement of height/weight proportions and skin-fol 
thickness) for detecting problems with weight statu^ 
The Missouri survey also used some (lilinical tests (table 
C-3). These assessments take into account not only die- 
tary intake but possible problems in the absorption 
and metabolism of various nOtrients that may change 
with age and with certain age-related diseases. 

The subjective measures of dietary intake used by 
the other surveys, such as 24-hour recall, food diaries 
(the individual records types and quantities of food 
* consumed over a specified period), and dietary histo- 
ries (based on recall of the frequency with which cer- 
tain fo(xls are habitually consumed), are limited in ac- 
curacy and usefulness- 
Accurate recall of the kinds and amounts of food 
eaten over a 24-l\our period, for example, is difficult 
for anybody and may be especially difficult for the 
elderly due to possible memory problems (34). Food 
diaries are usually more accurate and can be useful 
if those who review them are trained in food value 
and nutridon. Often, however, only one day's intake 
is measured, in which case a large sample size must 
be used to get a rejiresentative estimate for the desig- 
nated population. Dietary histories can gi^e an esti- 
mate of food intake over a longer period of time. 
^ Even such subjective assessments, however, can re- 
>feal general trends in the effects of the congregate 
meal program on nutrient intake, the proportion of 
the RDA for particular nutrients, and the total day's 
intake contributed by the meal program (8,9,16,20, 
23,26,29,30,31,36,37). These are also economical in 
terms of the relatively small amount of time and ef- 
fort needed to obtain the information. 

Data Analysis,— Comparisons of data from different 
food program evaluations can be fun|her coinplicated 
by differing procedift^es for analyzing data, especially 
dietary intake data. For example, the nationalevalua- 
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Ta^le C>3^— Deto 



Ion of Surveys for Evaluating Title III Congregate Meal Programs 
Funded oy the Older Americans Act 



Survey 



Sample selection 



Sample size 



Parameters 
measured 



Limitations 
of survey 



National 


Participants 


Participants— 




Oletary Intake— 


1. 


Use of 24 hour 


/1Q7A 1QA1\ 
\ 1 a/D, 1 aO 1 } 


r urposive 




Ann 


^4 nour recall 




recall; 

No biochemical 
measures 




Did not eat a meal . 


. 920 




2. 




Nonpartlclpants 


Non-partlolpantt— 






3. 


No health 




Purposive ^ 




.1.039 






status measures 










A 


4. 


No anthropo- 


L 




r ' 






metric measure- 













ments 


Missouri 


Participants 


Participants 




Dietary Intake— 


1. 


Area sample 


(1975, 1976, 


Randqm sample of 


Ate a meal 


. 154 


Food record (1 day) 


2. 


Only white J 


1979) 


lists of 


Did not eat a meal . 


. 213 


Dietary histories 




participants 




participants 













Nebraska 
(1980) 



Non-participants 

Subjects modt 
likely to partici- 
pate In fact did 
participate 1 
year later. 



Nonpartlclpanjs 



99 ^ Biochemical meas> 
ures— »Hct, Hb^ 
serum, iron, vita- 
mins B^, A and C, 
albuminj cholesterol 



Clinical— Height, 
weight, triceps 
Skinfold thickness, 
blood pressure 



Participants 

Volunteers 



Participants— 

Volunteers ... 



30 



Dietary Intake— 

24 hour recall 




BlochamlcjB 

Hot, Hb, vitamins 
Re. Bi2. A and C, 
serum albumin 



/ 



1. Use of 24-hour 
recall 

2. Small sample 
size 

3. No comparison 
group 

4. Local site only 

5. Sample selec- 
tion bias 



Colorado 
(1979) 



New York 
(1979) 



Anthropomatric— 

Height, weight, 
triceps skinfold 
thickness, arm 
girth, waist girth 



Participants 

Not stated 



Non-partlclpants 

Not stated 



Participants 59 



Non-partlclpants 



32 



Participants 

Random selection 
from list of 
participants 



Participants 73 



Dietary Intake- 
Food record (1 day) 



Biochemical— 

Hot, Hb, serum pro- 
tein and albumin, 
serum vitamins A 
and serUm Iron 
total Iron blndln 
^ capacity 



4. 



Local slte only 
No anthropo- 
metric measures 
Sample selec- 
tion bias 
Cross-sectional 
survey 



Dietary Intake- 
Food record (1 day) 



1. Local site only 

2. No biochemical 
measures 

3. No anthropo- 
metric measures 

4. No comparison 
group 
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Hiblo C-3.— Description of Survoyt for Evaluating Title III Congregate Meal Programe 

Funded oy the Older Americana Act 







■■-■^ — p 




r^arameiers 




ill m li At l/^no 

^ .Limiiaiiono 


Survey 


oainpie soieciion 


Dampie Size 


M 
IN 


measureu 




Oi survey 


Maryland 


Participants 


. ^ 

Participants 


. 169 


. Dietary intake-: 


• 1. 


County sample 


(1980) 


Random selection 






Food record (Jdays) 


2. 


No biochemical 


from 11 site lists 










meaqures 




« 








3. 


No anthropo- 


# 


1 










metric measures 












4. 


No comparison 














group 


Illinois 


Participants 


Participants 


8 


Dietary intalce— 


1. 


Local sample 


(1981) 


Volunteers 






24 hour recall 


2. 


Sample size and 






Non-participants . . 


32 






selection 




Non-participants— 






3. 


Limited number 




Volunteers 










of nutrients 














reported 












4. 


No biochemical 














measures 












5. 


No anthropo- 














metric measure^ 



SOURCES: Opinion Ro8#aroh Corp. «nd Klrtbhnar AaaoolaUa (1963) (37); Kohrs, O'Hanlon, and Ekiund (1976) (29); Kohrs, at al. (1979); Kohrs (1979) (26); Kohrs, at aL 
(1980) (31); Grandjean, at al. (1961) (10); Harrlll, at al. (1961) (20); Callando (1960) (8); Callend^ and SmWl (1981) (9); Kim, at al. (1984) ^23). 



Table C*4.— Deacriptlon of Subjects and Advantages of Each Nutrition Evaluation Survey 



Survey 


Race 


Income 


... Advantage 


l^tional 


Participants 
19% minority 


< $6,000- 1981 

Partlclpar>ts 

52% 


1. National ^itimple and sample size 

2. Minorities represented 




Non-participants 
19% minority 


Non-partlclpants 
46% 


3. Longitudinal * 


Missouri 


/ 97% White 

■ r 


(State gulde^ 
lines did not 
permtt) 

< 


1. Representative sample of area 

participants 

2. longitudinal ' 

3. Dietary methojdoiogy 

4. Biochemical evaluation 

5. Clinical evaluation 

6. Analysis of dietary data pro- 

vfded in meaningful ways 

7. Sample size 


Nebraska 


NS» 


NS 


t Biochemfcal measures 

2. Anthropometric measurements ; 


Colorado 


NS 


NS 


1. Dietary methodology 

2. Biochemical measures 


New York 


White 


NS 


t Analysis of dietary data pro- 
vided In meaningful ways 


Maryland 


67% White 
3p% Blacl^ 
>3% Other 


NS 


t Mino(ities represented 

Z Sample size 

3. Dietary methodology ' 


llfTnois 


' Korean 


NS 


t Minority evaluation 



*Not dialed. ^ ^ 

SOURCES: Opinion Raaaarch Corp. and KIrachntr Aotoclattt (1963); Kohr», O'Hanlon. Ekiund (1078); Kohra, at al. (10/9); Kphrt (1070); Kohre, «t il (1960); Grand- 
J«an, 9t al. (1961); Harrlll. at Hi. (1981); Cafltndo (1960); Ctlltndo and Smith (1981); Kim. at al. (1984). i 
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tion presents figures for proportions of people ineoting 
certain dietary intake criteria, while others give mean . 
values for nutrient Intake. 

Yet both the national and Missouri evaluations of- 
fer longitudinal data that are exiremely useful in 
evaluating progress In participants' nutritional status 
over time. • , 

ConcluAions on the EffectiveneM of the Pood F^ro^'^ 
granift.— DiefarjK Intake and Nutritional Status of Par- 
ticipants. Guidelines for the Federal progi ams ^ate 
that a minimum of one -third of the RDAs for speci- 
fied nutrients should be provided in any meal served 
to an elderly program piirticipant .^he national evalua- 
tion reported that those elfierly who ate a program 
meal were more likely to achieva.this goal bet)j^een 
1 1 a.m. and4 p.m. than those who di<JI not participate 
(36,37; table C-S). The specified hours are those dur- 
ing which all of tlw sui^^eyed piH)gramS; and a majorit5^ 
of programs in general, serve their meals. Participants 
were also more likely to meet at jeast two-thirds of 
the RDAs over the entire day for the specified nutri- 
ents (table C-6). The results fpr both congregate and 
home -delivered meals indicated that program meals 
were most successful at improving dietary intake of 
protein, B vitamins (riboflavin, niacin, thiamine) and 
iron (table C-7). This evaluation documented a consist- 
ent tie between the prograih meal and a generally im- 
proved diet during the entire 1976 to 1981 evaluation 
period. 



Although the national sui'vey also found that the pro- 
gram meals were less successful at improving intake 
of other nutrients— -such as calcium and vitamins A 
and C— it could not be determined whether this re- 
flects the nutritional content of the meals served or 
the food preferences of the>part^pant;». 

The national evaluation of food wrvice delivery sys- 
tems used in the title III programs ^Iso studied the nu- 
trient content of progi am meals. Table C-8 coinpares 
the results of this evaluation for percentage of RDAs 
provided by the menus to two other evaluations (25). 
This study found that for most of the nutrients ana- 
lyzed, the meals contributed more than one-third of 
the RDA for participants over 50. 

A ndtable exception was the trace element zinc, of 
which t])e n^enus provided less than one-third of the 
RDA. The national report failed to note this exception 
in its discussion. Deficient zinc intake s^ms to impair 
immune system function (44) and jna/be especially 
detrimental to the elderly, since abiljify to ward off in- 
fection and harmful "njicro-organisms often declines 
witli age. 

This report also compared the estimated ^values for 
nutrient content of the meals to values obtained from 
chemical analyses of th6 food after cooking (25; table 
C-9). Chemical analyses are particularly important for 
nutrients that, like ^litamin C, may be destroyed by 
overcooking and forNnutrients about which there is 
little information avaflable regarding the afnount pres- 



Table C*5.^ Percentage of Elderly Who Consumed 1/3 frRecomi^nded Dietary Allowance 

During the 11 a.m. - 4 p.nr Period 

: 1 / . . 

( Did not eat 
Ate a program meal \ a program meal 

r ^ Clongre- . Cong^ra- 

gate Heme- gale Horrte- 
^ dining delivere^fy ' dining delivered Non- 
parties " me^l-^ partic- meal partic- 
Nutrient^ ipants. recipients ipants recipients ipant^ 

^.--^ (N - 800) (N « 340) (N - 920) " (N - 63) (N - 1.039) 

Caicium /. ^ ^ 51% 50% 26% 30% 25% 

^it^minA lfT><\ 55 t 50 28 32 26 

Vitamin C /..V >. 59 52 36 44 34 

Haia^in^^. ,70 67 54 49 52 ^ 

Niacin . . . . : - //^ ^3 6« 52 \ 46 ^ 49 , 

iron ... \ . . 75 ' 67 ' 46 51 ,44 , 

Riboflavin . .> ' . . . V8 r ^5 ' 57 54 "56 

Protein .\ . V. 87 83 ^ 64 63 * 60 

Calories . ^ < 53 ' ^ 35 , 30 32 ^ 

^Elderly persons who att proqrtm w«r« •Ighlflcanlly mor« llk«ly to m*«t Vi RDA for'tach nulrt«nl (»H x», 1df. 00.0. all p'a <0.01) (38). 
SOURCES: Opinion Research Corporklibn and KIrschnar Assoclalea (1963). 



Former 
partic- 
ipants 



(N - 249) 
.25%' 
26 
36 
54 
46' 
40 
55 
58 
31 
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TabI* C-6.— P«rc«nt«o« of Eid«riy M««tlno •! L«Mt 2/3 of RocofflmonfM DIotary Allowanoo <RDA) for Key 
^ Nutrtontt During Wa¥« I and Wavo II 

■ . ; - . — — - 

. Wav^ II (Wave I In Parentheses)* 



Congregate dining 
participants 



Home-delivered 
meal recipients 



Nutrient^ 


Ate a 

lllvOKl 

vesterdav 


niH not 

eat a 

otto itiaaI 
vesterdav 


AtA A 

orooram 

itiaaI 

1 ItvOII 

vesterdav 


Did not 

AAt A 

wOll. CI 

Droaram 

ITkAAl 

vesterdav 


Nrin< 

Dart Id- 

n At Inn 
nelohbors 


Former 

HArtiri- 

pants 




N ■ 800 


N - 920 


N » 340 


N * 63 


N - 1,039 


N • 249 




(N » 765) 


(N » 1,049) 


(N - 0) 


(N " 0) 


(N ■ 1,788) 


(N - 0) 


Calcium 


64% 


46% 


58% 


41% 


47% 


49% 




(67%) 


(49%) 






(47%) 




Vitamin A 


70 


50 


64 


46 


55 


51 




(69) 


(56) 






(53) 




Vitamin C 


79 


72 


73 


75 


71 


67 


Thiamine^ 


• (81) 


(73) 






(70) 






92 


86 


90 


83 


87 


89 




(79) 


(74) 






(71) 




Niacin^ 


86 


79 


81 


68 


80 


79 




(81) 


(75) 






(72) 




Iron 


84 


74 


79 


63 


77 


78 




(86) 


(77) 






(76) 




Riboflavin^ 


95 


88 


94 


83 


88 


90 




(89) 


(79) 






(79) 




Protein 


m 


90 


95 


90 


90 


92 




(96) 


(91) 






(90) 




Calories 


70 


63 


64 


48 


63 


63 , 




(73) 


,(68) 






(63) 





^Dietary Intake was not assaased Jor homa-dallvered maal raclpiants and former partloipants during Wave I 
^Dl to rim In ant anatyalt ravMl«d that having Mtan a oongrtgat* or homa-d*tlvar*d maal wm algnlfloantly rtlatad to bttttr 

mMl par1lclp«f)ta, d( - 1 and 741, - 27.7, p <0.01; untv«h«t« F for tKMna-dallvarad m«al raolplanta, d( - 1 and 123, 
^Tha wava-to-wava lncraaa«t In Intaka of thaaa nutrtanta may ba atrongty ralvtad to 29 to 50 parcant Incraasas In food 

thaaa Qutrlanta tinea Wava I whila RDAa for thas« nutrianta hava changad tittla. 

60URCE$: Opinion Rasatrch Corp. and KIrachnar Aaaoolataa (1063) (30). 



ovaralt dtat tcoraa(untvar1ata F 

, - 11.8, p <0.01). 

nutrlant anrlchmfint tavalt that 



for oongragata 
took affact for 



Table 0-7.— Percent of Total Day's Nutrient Intake Supplied by Title III Meal 



Nutrient 



Meal Program 



Missouri* 



CJolorddo*?^*^ 



New York^ 









\ — 


Both 




Men 


Women 


Men 


WoiTih 


sexes 


Range *\ 


46.4%* 


52.4%* 


41 ±3% 


48 ±2%' 


45 ±3% 


29-72% 


47.5* 


55.1* 


54±3 


59±2 


51 ±2 


22-86 


42.4 


45.2 


' 40±4* 


61 ±3* / 


44±3 


12-91 


41.6* 


46.7* 


' 46±3 


52±2 


48±3 


12-79 


50.5 


52.6 


49±5 


59±3 


57 ±4 


19-70 


38.8 ; 


42.2 


39±3 


42±2 


48 ±3 


18-90 ' 


41.4 


44.4 


50±3 


56±2 


47±2 


12-94t 


45.6* 


53.0* • 


53±4 


54±2 


52±2 


2-94 


48.4 


46.3 


36±5 


44±4 


|8±4- 


10-95 • 



Energy 

Protein 

Calcium 

Iron ..... 

Vitamin A 

TWamlr^e 

Rllx)flavin .... 

Niacin . . . ... 

Vitamin C . /. 



' ^ Based on 5^ men and 100 women. 

Based on \4 man and 45 woman. 
^ Based on 53. subjects of both sexes. 

'Differences between men and woman are statistically significant forj 



SOURCES: Kohre. O'HanlOn. and Ekiund <1976) (20); I 

■ i 



(ignifioant forih( 
hrt. at al. (ideO) 



la survay (p < 0.05). ^ 
(31): Htrrltn at tl. (1061) <20); Callahdo (1060) (8). 
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Tabit C-a.— M««n P«ro«ntao«t of R«oomm«nd«d Di«tary Allowanc«t (RDAt) Provided by Miialt Served at 

Congragate Meal Sites (mean ± atandard •rror) 



Area $erved by meals 

National* Missouri^ Coloracto" 



Nutrient ^ Men Women Men Women Men Women 

Protein ^66±1% 84±2% 75±a% 91 ±4% . 81 ±12% 99±14% 

Calcium 61 ±2 61 ±2 65 ±3 ' 65± 3 60 ±3 60±3 

Iron 51±1 51±1 53± 3 53 ±3 62± 7 62 ±7 

Vitamin A 106±10 133±12 70±12 87±15 72 ± 28 90 ±35 

Thiamine 34±1 48±1 41±4 49± 5 36±1 43±2 

Riboflavin 64±5 71±3 63 ±3 , 86±3 61±4 83 ±4 

Niacin 49±.1 57± 2 40 ±3 54± 3 65±10 86±13 

Vitamin C 73± 3 73 ±3 " 83±13 83±13 52±4 52±4 

Zinc , ■ 24±1 ^ 24±1 — — 



*Bw«d on 117 m««rs trom sslocted sItM r«pr«««()tatlv* of each rvglon and th« United StatM. 

BM«d on 20 manus sarved duiino sunwy days at 5 sites. ^ 

Baaad on 6 maals safvad at site during turvay. ' 
NOTE: CAUTION NEEDS TO BE EXEm'ED IN USING SUCH VALUES BECAUSE NUTRIENTS MAY HAVE BEEN LOST OR DESTROYED DURING COOKING PROCESS. 

THESE RESULTS ARE ALSO BASED ON THE ASSUMPTION THAT THERE IS ADEQUATE PORTION CONTROL. 
SOURCES: Opinion RaMarch Corporation and KIrschnar Aaaoclataa (1963) (37); Kohrs, O'Hanlon, and Ekiund (1978) (29); Harrill. at al. (1981J (20). 



Table C-9.- 



-Comparlaon of Analyzed and Calculated Percentage of Recommended Dietary Allowance (RDA) 
Values in Meaia Served to tlie Elderly (± standard arro^. 





Analyzed 


CalculaY^d 


Nutrient 


Men ,1 


Women r " 


yjvlen 


Women 


Protein 

Vitamin A 

Tt)lamlne 

Riboflavin 

Vitamin C '. 

Zinc 


70 ±2% 

53 ±2 

62±6 

40±4- 

- 51 ±2 

20±2 

29±2« 


90±2%" 

53±2 

78±8 

56±6 

60 ±6 

19±2« 

29±2« 


59±2 
112±20 
34±1 
64±5 
67±6 
2411" 


83 ±2% 
59i2 
140±24 
48±2 
75±6 
67. ±6 
24±ia 



'Less than one third of the RDA. 

SOURCES: Opinion Research Corporation and j<lrtchner Associates (1063) (37). 



ent in certain foods (e.g.; folic acid or zinc) (3,7,44). 
More such chemical analyses would enhance the ac* 
curacy of these kind^f evaluations. 

In the Missouri evaluation, the total day's dietary in- 
take of nutrients reflected the nutritional content of 
the program meal (26,29; see fig. C-l)^The nutrients 
provided in the greatest amount by the program 
menu— protein and vitamins A and C— were also con- 
sumed inlhe greatest amount. Nutrients that were 
provided in smaller proportipns of the RDA in the 
meals— energy and niacin for men ancj thiamine for 
both sexes— were those for which the total daily pen- 
sumption was less than 100 percent of the BDA (fig. 
C-1). These results from food records were reinforced 
by data from dietary histories and blood sample anal< 
ysed (27,28,31). 

People who participated regularly in* the Missouri 
.program reduced their risk for clinical deficiencies of 
vitamihs A and C. These results were strengthened 
by longitudinal data; fewer -incidences of low serum 



values for these vitamins were recorded after 1 year 
in the program, and none were found after 4 years 
of participation (27,28; table C-10). In contrast, no im- 
provement was seen in risks for anemia, especially 
iron-deficiency anemia, in terms of dietary intake or 
serum hemoglobin and iron (26,27,28,31), 

There is a risk of increasing intake of foods high in 
saturated fats and cholesterol (like red meat) when 
providing meals high in energy, protein, and calcium. 
The Missouri evaluation, however, found no evidence 
' of either elevated intake of these substances or of 
obesity (another risk faq|or for cardiovascular disease) 
among regular participants who ate program meals 
two to five times a week (27,31). * 

Percent of TotalDay's Intake Provide^ by Meal: The 
proportion of the total day's nutrient intake provided 
b^ the program meal was evaluated by the Missouri 
and the slpgle-site surveys in Colorado and New York. 
All three evaluations (8,20,29) indicated that a substan- 
tial proportion of the total day's intake was consumed 
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FIgura C^I.^Ona^Day Inttkt of Nutrltntt by Partlclpantt E«tiiHI at MmI Program, f xprestod as Parcontaga 

of Racommandad Diatary AMowanca.^ 



200r 




F— Females 



i 5 




Calories 



Protein Calcium 



Iron f Itamin A Thiamine Riboflavin Niacin Vitamin C 



□ 



Total day's intake |a Supplied by meal program 



SOURCE: K|)hr8. O'Htnlon. wid Ekfund (1©78), (2fl). 



Tabia C^IO.— Parcantagaa of Partlclpahta at Onr 
Sita H«d Low Coneantrationa for Sarum 
Vltamlna | and C,* According to Yaar Blood 
Samplaa Wara Takan 

Serum Serum 
Year vitamin A vitamin C 

1975 43% 7% 

1976 13 '2 

1979 - 0 0 

^Low conctntrations for vitamins A and O were < 20 ug/lOO ml and < 0.2 mg/lOO 
ml, raspactivaly. 

SOURCE: Kohra (1962), (27). 

*» • - , " * • 



during the prograln meal. All indicated that an aver- 
age of 40 percent or more of the total dail^y nutrient 
intake (not the RPA) for each individual was cmsumed 
during the meal (table C-7). The results of the other 
twQ surveys are similar to those from Missouri (fig. 
C-ij|. In dome qgses; m average of 60 percept of the 
total day's nuti^ent intake vy^as provided by the pro- 
gram me^l (table C^7). In Missouri, the program meal 
supplied a larger average proportion of the total day's 
intake of energy, protein, iron, and thiamine to women 
than to men. ' 
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Fl^ur* C-2.— P«rc*nt of Total Day't Intak* of Nutrtantt Fumlalwd by tha Maai Progmn, for Mi^lat and Farhalaa 



100 r 



iS 80 



60 



mmmm 



Gaiorles Protein Calolun) 
Males n Females 



Iron 



Vitamin A Thiamine RIbofJavIn Niacin Vltamln'C 



* Significantly different (p<0.05) 

SOURCE: Kohft (1982). (27). ^ 

These results suggest that a large number of par- 
ticipants in the three programs depend on the pro- 
gram meal for much of their daily food intake. Ironi- 
cally, those participants whose major nutritional 
source is the program meaj are probably more at risk 
for deficiencies since, even if the meal provides its 
mandated 33 percent of thkUDA for moat nutrients, 
their total dally intake wou%be Well below the RDA. 

The values for the New York evaluation reflect the 
great variability underlying these data (table C-7). For 
some participants in the New York program, the meal 
provided more than 75 percent of their day's intake 
of protein; iron, calcium, riboflavin, niacin, thiamine, 
and vitamin C. If the meal in fact provided only 33 
percent of the RDA for these nutrients, these partici- 
pants could be consuming less than half of the RDA 
per day. Yet some received 12 percent or less of their 
daily intake for many of these nutrients iri the meal 
and thus would be more likely to meet 'the RDA by 
supplementing their diet outside of the p^ogram. 

Participants v. Nonpahicipants: The nattonal, MissouH, 
and Colorado surveys all compaijd the nutrient in- 
take of participants with that of ilinparticipants. All 
three found that intake of vitamins and minerals was 
significantly ihcreased by participation in the title HI 
congregate meal program (20,29,36;37). The national 
survey used 24-hour recall; the other two slirveys used 
food records. 



These three surveys and another evaluation of elderly 
Koreans participating in the meal program (23) all 
found that the program significantly increased calcium 
intake, one of the major nutrients frequently lacking 
in the diets of older women and implicated in hyper- 
tension and osteoporosis. 

The Missouri survey revealed that intakes of energy 
and protein were greater for the participants who ate 
the program meal than for both nonparticipants and 
participants who did not qat a program meal on the 
day of the food record (fig. C-3). The national survey 
demonstrated that the energy intake for women under 
age 76 who ate the program meal was proportionally 
greater^than that of women who did not participate. 

Moi*eover, the energy and protein intake of thosev 
participants not involved on a particular was still 
higher than that of the control group (nonparticiparits^) 
in Missouri. This finding suggests that other services 
sucIljs transportation, shopping assistance, and nu- 
trition education contribute to improved intake for 
participants even when not eating at the program, and 
that partial savings by eating program meals may be 
used to buy more and better food. 

In Colorado, the survey found that intake of several 
other nutrients, 'inclufling fat and some of the B vi- 
tamins (thiamine, riboflavin, and niacin), was greater 
for participants than for nonparticipants. Biochemical 
evidence of iron -deficiency anemia, found in a small 
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Bigun C*3.-^lnflu«nc« of M«il PwiiBram Partlolpttloii Status on P«ro#ntao« of Recommamled Dietary 

Allowancf Contumad* 




Calories 



Protein 



Calcium 



Iron 



/ 



Participants— meal program day 

I I Participants— nonmeal program day 

Control— nonparticipants 

*Bara with diff^ranl letters (a^b.o) ar* tlgnlftcantjy dlfUr«nt (p<0.06). * 
SOURCE: Kohrs. O'Hanlon. tncJ Ekiund (1©7e). (29). 



number of partici|)ants and nonparticipants in Col- 
orado (20); was more common among the nonpar- 
iicipants. 

'ISjpe national evaluation further reported that over- 
all intake of energy and eight nutrients was greater 
for participants in comparison with ndnparticipantS; 
former participants, and those who did not eat the 
meal that day (table C-6). The report suggests that im- 
provement in dietary intake is a function of actually 
consuming the program meal rather than simply be- 
ing enrolled in either congregate or home-delivery 
services (36;37)- 

Correlation of Nutritional Statics With Sex, Agej 
Race, and Income: The Nutrition Program Older 
Americans is mandated to help meet the needs of those 
who are pooi', socially isolated; oveir 75; members of 
an ethnic minority; limited in ability to speak English^ 
and/or havfe a mobility impairment* A profile of par- 
ticipants in both the congregate and home-delivered 
meal programs, as well as former participants and 
nonpaiticipating neighbors; is given in table C4l. The 
lovVrtncome and over 75 target groups appear to have 
highei' proportions who are program participants; 



ERIC 



\ 



with those who suffer mobility impairment predicta- 
bly composing most of the home^elivered meal re^ 
cipients. Other grpups; however; comprise markedly 
lower proportions of a^ participants— including minor- 
ities; those who* are socially isolated; and especially 
those whose English is limited (table C-11). This could 
be due to lack of awareness or inaccessibility of the , 
program among these groups. , V 

Other demographic variables of interest are pre- 
sentied in table C-12. Recipients of home-delivered 
meali^ were generally older; poorer (65 percent had 
incomes below $6;000 in 1981); and in poorer health 
than the congregate meal redpients. The national 
evaluation concluded that congregate-meal partici- 
pants qualifying as "priority" ^ipients due to ad- 
vanced agiBj low income; minqrity atatuS; isolation; 
mobility im^Mirment^ or lack of fluency in English ag- 
gregatety constitute three-quarters of all congregate 
participants (36,37). 

On average; participants are getting Older— one-third 
of participants were over 75 in 1978 compared with 
41 percent of congregate participants ai^ tw^khirds 
of home-delivered meal recipients in 1982, Im&rest-' 
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Tabl« P«rc#|it«g« of Survey Rftpondfntt With Specific Priority Tralta 



Low 
Income* 

HomeKlellvered meal recipients 

(N-415) 65% 

Fomier participants 

(N-249) 61 

Congregate participants 

(N- 1.735) 62 

Non participating nelghlwrs 

* (N* 1,039) 46 

!^e«low $6,000 annual 1961 Income. 
Z. 75 yWM-a of aoe or older. 
^ Dtnotea {•islhan 1 percent. 

SOURCES. Opinion R»»a«ch Corporation and KIrachnar Aaaoclataa (1 W3), (36). 



15% 

14 

19 
18 



Priority traits 



Social Mobility 
Minority Isola- Impalr- 
status . tlon ment 



19% 
17 
17 
15 



72% 
22 
11 
17 



Limited 
ability 
to speak 
English 



2,% 

c 

2 
1 



Advanced 
a(jje^ 



67% 
59 
41 
40 



Table C 12.— Selected Characteristics of Congregate 
Meal Participants and Home Delivered Meal 
Recipients 

" dongjjpgate Home-delivered 

Characteristic participants meal recipients 

^ (N = 1,735) (N-415) 

Average age (In years) 73 78 

Live alone 55% 61% 

,1981 family incofne^ below 

$6,000 52 65 

Income lakes care of 

needs only "poorly" . . 16 24 

Household receives food 

stamps . . . i'^ 13 19 

Receives Medicaid 

benefits , 18 -30 

Get out of house neariy 

every day 81 24^ 

Able to clean and 

maintain home by 

themselves 89 41 « 

f^air or poor current ' . 

health 25 69« 

Health worse than last 

year t6 38 

Spent time In hospital/ 

nursing home In past 

year 23 . 44« 

Rarely or rti^^ attend 

religious services 24 63^ 

Never invite Others to eat i 

at their homes . > 23 66^ 

^Discriminant function analysis revealed that those variables maximally 
discriminate between iho iwo groups. All univariate F values > 65.0, all p's < 0.01 
(df - 1 and 1,208) 

SOURCES: Opinion Research Corp. and Klrsohner Astoclttea (1963), (30). 



ingly, the average annual income of participants is also 
rising and is more evenly distributed in thQ^$9,999 and 
under group witli fewer participants ^min^ less than 
$4>000 a year (table C IS). . ' ^ 

Results of both the'natjonal and Missouri^ evaluations 
for dietary intake indicated that at least some of the 
program's target groups benefited (30,36,37). The 
Missouri evaluation found that participants over 75 
consumed a larger proportion of their total daily in^ 
take of calories and vitamin A than did younger par- 
ticipants. 

The national evaluation found income to be signifi- 
cantly related to dietary intake among congregate and 
home-delivered meal participants as well as nonpar- 
ticipants (36,37). Among persons receiving less than 
$6,000 annually, a greater proportion of those who * 
ate a program meal consumed the minimum recom- 
mended amounts of calcium, vitamin A, and calories * 
than those who did not participate (table C-14). Eating 
a program meal significantly reduced income-related 
intake differences for calcium and calories. 

Although the Missouri evaluation did not indicate 
income, it did conclude that the meal program ame^ 
liorated the differences in nutrient intake found to be • 
related to level of education and pre retirement oo^ 
cupation (26,30; fig. C-4 and C 5). In fact, education, 
pre-retirement occupation; and marital status were 
not shown to be related to the RDA -proportion of nu^ 
trients consumed by those who ate the program ineal 
^ on the day of the food record. In contrast, such socio- 
economic factors were significantly related to intakes 
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Table C*l3.— Income Distribution of Respondents During Wave I and Wave II, 1975 and 1981 

^ . 

Wave II (Wave I In parentheses) 



Annual family Income* 





Participants 




Total 


Longer 
term 


Recent 
entrants 


N -1,735 
(N- 2,803) < 


N-878 
{N-972) 


N-857 
(N- 1,831) 


(19%) 


3% 

, (22%) 


4% 
(17%) 


23" 
(47) 


26 

■(50) ■ 


20 
(45) 


26 
(17) 


26 
{14)- 


26 
(19) 


23 
(11) 


1 22 
(10) 


24 

• (12) 


10 


10 


(6) 


6 


o 5 


7 


2 




2 


's 


2 


3 


4 

(1) 


4 

• (1) 


4 

(1) . 


100 
(100) 


100 . . 
(100) 


100 
(100) 



Home- 


Non- 


delivered 


partici- 


^K meal 


pating 


reclpfents 


neighbors 


N»415 


N * 1,037 


{N«0) 




7% . 


3Vo 


(N.A.) 


(1 Ovo) 


31 


21 


(N.A.) 


(40) 


27 


22 


(N.A.) 


(19) 


24 


22 4 


(N.A.) 


(14) 1 


5 


13 


(N.A.) 


(11) 


1 


6 


(N.A.) 




c 


3 


{N~A.) 




1 


• 6 


(N.A.) 




4 


4 


(N.A.) 


(1) 


100 


100 


(N.A.) . 


(100) 



Less than $2,000 > . . . 

$2,000-$3,999 . , 

$4,000-$5,999 

$6.000-$9,999 

$10*000-$1 3,999 

($10,000 or more)^ 

$14,000-$1 7,999 . . 

$18,000-$21,999 

$22,000 or more 

Refused/no . response 



®Wave I data reflect selLreported or estimated annual family Income for 1975. Wave II data reflect self-reported or estimated annual family Incomafor 1981. 
^••$10,000 or more" was the highest Income category used during Wave I. ' • 

^Denotes less than 1 percent. 

Not assessed. • • , . ^ 

SOURCES: Opinion Research Corp. and Klrschner Aseoclatta (1983), (36). ' , , 



Table C-1 4.— Relationship Among Daily Dietary Intake of Low Intake Nutriehts, Nutrition Program Participation, 

^ and 1981 Family Inc6me. 



— 


Ate a program meal 


Did not eat a program meal* 


Met or exceeded two-thirds RDA^ 


Bel©w $6,000 


$6,000 or more • 


- Below $6,000 


$6,000 or more 


Vitamin A 


(N ---678) 
> . ' " ' 61% 
65 

:.. -73 


(N - 409) 
63%' 
74 

^ 78 


(N - 1,107) 
42% 
46 
62 


(N - 1,077) 
51% 
54 
73 



Among those who did not eat a program me^kkiQome was slgnlficai^tly relatetd lo higher Intake for each nutrient (all f df, >6.4, all p's <0.0l). 
Among thoce who consumed a program meal^nToome was significantly related to higher Intake of vitamin A (x', 1 df » 7.9, p <0.01). but not for calcium or 
calories (all 1 df. <2.9. all p's-'^O.OS). ► , 



SOURCES: Opinion Resaarch Corp. and Klrtchnar Avtoolataa (1083), (38). 



alor 



of calories and seven nutrients among the participants 
who did not eat the meaKprogram that day and also 
to the intake of 9ix nUtrients among nonparticipants 
(figs. C-4 and C-5); 

^In'general; using dietary intake as a measurement 
. for meeting the nutritional goals of the title lU pro- 
gram, thq national and Missouri evaluations found that 
5)eoplc with lower socioeconomic status benefited the 
most by eating the program meal. , 



Nutrition Education: The title III program is man* 
dated to provide nutritional education as one of the 

§ services associated with the meal program. The na- 
tional evaluation reported that at most sites nutrition 
education classes were generally offered less than 

.<once a month (36,37). Site managers reported that 
benefits of nutrition education could be augmented 
by increasing the frequency of the classes and by im- 
proving the qualifications of the teaching personnel. 
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Flgura C-4.— InflMnc* of Group, on Porcontao^ of RMommtnd«d Dietary Aliowanca for Prot^in,^ 

by Sox and Education 




1$f grade 



□ 



9-12th 
grade 
Males 



>12th 
grade 



9-12th 
gr'bde 
Females 



>i 
grade 



0' 



Participants— meal program day 

Participants— nonmeal program day 

Control— nonparticlpants 



^•r« with dlfftr«nt lttt«r« (a.b.c) ar* significantly diffarant (pVO 05) within taoh aducation group. 
SOURCES: Kohra. at at. (197«), (30). 



Nutiition instruction Is^tfteftrk^in that it helps in- 
dividuals to shop and prepare nutritious foods in an 
economical way. The cost effectiveness of providing 
jiutrition education by registered dietitians'and trained 
nutritionists in terms of health costs averted and fewer 
dependents on the meal program has not yet been 
evaluated. \ • - ^ 

A pilot prbgram in Missouri found not only that 
older people were interested in participating in nu- 
tritionAlucaition classes; bil^that those who attended'/ 
a pr^l^am regularly for 5 but of 10 classes increased ^ 



their knowledge of good nutrition (27;28). The effect 
on dietary intake^ however, was not evaluated. ; 

In general, the nutrition Classes tend to be too lon^» 
A 10-minute lecture accompanied by take-homie ..hu- . 
trittonal guides may be more effective. 

Participants' Perception of Program Benefits: The na- 
tfonal evaluation and an evaluation in Boston both 
studied the participants' perceptions of thfe meal 
program. 

The national evaluation found that people enrolled 
in the program reported that participation may help 
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Flgurt C-S.— InflMiiM of M«al Program PiHllcip«tion Statua on Poroantagt of Racommandad DIotary Allowarico 

for Calorlaa and Prolain, by Occupation^ . 

/ . 




120- 




Profeeslonal 
managerial 



Skilled 
clerical ^ 

•Calories- 



^Untkllled 
mmnual 




Professional 
nr>anagerlal 



Skilled 
cjerlqal 

Protein 



Unskilled 
manual 



I j Participants— meal program day 

Participants-— nonmeal program day 

Control— nonpartlclpants 

^Burs with diffarant lattara (•,b.o) ars sl^lMcantly dlffarent within aach oocupation. 
SOURCE: Kohrs. at at. (1«7fl), 



to keep thepi mobile. Those who remained active in 
the program fromAhe beginning of the survey in 1975 
reported more mobility than did respondents who Si- 
ther left the program or never enrolled. The national 
evaluation also reported that when age, minority 
status, seXi and self -reported health were controlled, 
program benefits were not apparent in terms of in- 
creased longevity. Even so, the evaluation assertedi 
participation itself may help sustain the quality of life 



by enhancing social activity i^nd maintenance of posi- 
tive self-perceptions of health status (36i37). 

The Boston evaluation attempted t9 dietermine the 
participants' perceptions in terms^j^heir^ pers 
goals and the programs'^, value to tnem (38), The 
ticipants most valued ttie setting for the congrega^ 
meat/ the recreational and social activities, and the 
financial relief! Most of the partipipants (81 percent) 
indicated tha^the program was achieving all of the 
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following, goals: jprovision bi' tho meal, iacreased op- 
portunitles for socialization; and better health thr()UgF) 
\ improue^l'/uitrition. 

\ Tlie greatest Impact al^me^Boston program was 
found to be in the financial, social, and recreational^ 
areas. Even though the jiarticlpants felt that the pro- 
gram was meeting the goal of improvml health through 
nutrition; fewer than 5 percent reportedkhat the pro- 
gram affected their diet or health. The Boston study, 
concluded that those with more frequent patterns of 
.participation and those with greater need for finan- 
cial assistance reported significantly greatei^ffects on 
monetary savings, food preparation practices, food 
consumption, and food purchasing behavior (38). 

Nutrition, Cost, Sanitation, and Acceptance of Dif- 
foreni Delivery Systems: By 1982, the number 
of con^^f^gAte meal was about 13,500, more than 
twicWhe total of 6,700 in J976. The number of meals 
served per day also doubled during that period, risr 
^ing to approximately 800,000 congregate and home- 
delivered me^ls in 1982. Although the prevalence of 
home-delivered meals did not change from 1976 to 
1982 (most programs offer them), the average num- 
ber of honiff^deliyered meals-served daily per site dou- 
bled, and the proportion of home-delivered meals rela- 
tive to all meals being sqrved tripled. Currently, about 
175,000 title III meals «re being home-delivered daily 
within the contiguous States, constituting about 22 
^ percent of all tjtle ,111 meals (36,37)'. * 

Nutrition: The clearest comparison of the nutrition^il 
effectiveness of congregate v/home-delivered meals 
is presented in the nat^ional evaluation (table C-5). In- 
take of all nutrients measured was consistently lower 
for home-delivered meal recipients. The national 
evaluation attributes this, at least partly, to the home 
recipients' poorer health statjjs and greater difficulty 
in cliewing f36,37). The greater isolation and related 
depitission to which the homebound are especially vul- 
^ nerable may also inhibit intake. 

The congregate and home-deliyered meals were 
identical in 80 percent of the sites— any diffei^j^ces 
were attributable to transportation constraints or, to 
the different dietary needs of the homebound recipi- 
ents who are more likely to need low-salt, low -sugar, 
or low -fat meals. The national survey also concluded 
that the recipients of home-delivered meals benefited 
more than congregate participants, since the former 
showed lower intakes for most nutrients on non-meal » 
riL program days (36*37). 

Cost: A study of food vdelivery systems in the title 
HI programs for the elderly looked at four factors that 
could theoretically influenfce co$t of the meals: meal 
preparation systems (i.e., catered Vi onsite prepara- 
tion), project sizCr urban v.' rural setting, and region. 



Pj'oject size was the only factor found to be (elated 
to cost (25). The slightly lower costs per meal achieved 
by larger projects ^eve not a result of lower food and 
food service costs but of lower cost for support activ* 
ities like administration, outreach, and Nutrition edu-^ 
cation. Statistical analysis of the relationship between 
the cost and the quality of the meals found that the 
two were unreldted^ 

The average'cost per meal was calculated to be $4.08 
b^ a later national study. Although figures were.tjpt 
provided, a maj^^ problem with home-delivery serv- 
ice is that fundmg is inadequate to meet demand. 
According to area directors; pnly 52 percent of the 
elderly people who need home-delivered meals in the 
United States are receiving them. Home-delivered 
meals are usually prepared at or distributed tlirough 
the congregate meal sites (36,37). Additional cost may 
be incurred, however, in providing delivery equip- 
ment and personnel. 

Sanitation: A local evaluation in Ohio (24) studied the 
sanitary conditions find acceptance of onsite-preparM 
V, catered meals in the titie III prograjn. Analyses of 
the meafl^lor microbial cqntamination indicated that 
onsite preparation was generally more sanitary than 
catering. - 

Meal safety was also assessed in the 1981 national 
study (25) through sanitary inspections of meal sites 
and microbiologicrflanalyses of the meals themselves. 
Results varied widely among sites, some of which were 
found to be deficient -in their sanitary practices. Al- - 
. though tl\|| study did not evaluate the administrative 
''personnel of the meal progi-ams, it suggested that food 
."^ programs wouW benefit by utilizing registered dieti- 
tians to improv^anitation and food management in . 
general. Such dietitians are trained hot only to regu- 
late the nutritional content and sanitary conditions of 
the meals but to ensure optimum preservation of nu- 
trients in food preparation and cost -effective food^ 
management. ' / 

■ Ii) a nationwide study of food delivery systems (ind 
technologies commissioned* by the AoA with the Amer- 
ican Dietetic Association, ^ major finding was that serv- 
ice regulations failed to designate qualified personnel 
to plan, mariage, and evaluate nutrition services (33). 
Other problems identified included a lack of detailed 
food specifications on food pi*oduct8, equipment, 
packaging, and delivery practices for bottj congregate 
and home-delivered meal^. Also cited as concerns 
v%pre: maintenance of food temperature during trana.-. 
portation; a reliance on untrained volunteers to de- 
. liver meals and services; variable food portion ^jontrol; 
limited space for food preparati|m and delivery ; safety 
and sanitation^azards; and a lifted nunmer of cer- ' 
tified management personnel., , 
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Many of the staff and focnl management problems 
cited in the above sj^dies could be addressed by in 
stituting standard regulations for food progi ams man- 
dating the employment of registered dietitians at meal 
pr6grapY'*6® i he national ev|iluation did not analyze 
whj^fner^pr how registered dietitians are used. One 
of/he most fretjuent complaints o\ State and area pro- 
giiim directors re|>orted in this study, however, con- 
cerned the low quality of the staff. Most of the local 
directors (71 percent) said that addijjonal training in 
fiscal, personnel, and food management, as well as 
gerontology, would Improve nutrition program upeV- 
ations (36,37). 

The national evaluation reviewed thg educational 
levels of certain management personnel, inclucjing 
those called "nutritionists/dietitians/' it is probable \hat 
many people so cjasignated ar^ not registered dieti-- 
tians, since 7 percent did not finislvcoUege; this figure 
jumps to 1 1 percent for area agency directors, 39 per- 
cent for "nutrition directors/' and 83 percent for 'site 
managers" (36,37). Registered dietitians must have' a 
college degree with additional on-the-job experience 
and must have been accepted into the American Die- 
tetic Association. A nutritionist is required to have still 
i)(lT)re training and usually also holds an advanced 
degree . 

Acceptance: Expert tasting panels were used in the 
local Ohio study to assess the tdfste and esthetic quality ' 
of the meals. Onsite-prepared meals were foimd to be 
of superior quality and greater in quantity than ca- 
tered meals (24). Ratings for acceptance and food 
quality were low for both types of meal preparations; 
however, only 36 out of 501 respondents indicated 
that they enjoyed the food served at the meal sites, 
rhis clearly indicates a need for revised content and 
preparation of the meals. 

FOOD STAMP PROGRAM PARTICIPATION 

^ rhe F'ooil Stamp Program is the largest of all fqpd 
and nutrition programs affecting the noninstitutionalized 
elderly. The degree of participation and .the fa^oi;^ 
determinitig participation in the Food Stamp Program 
(FSP) have, been evalifkted in two studies. One was 
based on the National Food Consumption Surveys of^ 
low -income households conducted in the )3eriods 1977- 
, 78 and 1979-80 (2), and the other Was an evaluation 
of a local food stamp cashout demonstration (5). 

The national study found thM about 50 percent of 
eligible elderly households p|nUici|yat6d in »79-80^ as - 
opposed to less than 40 peixem in the earlie5Speriod 
(2). Participation increased at about the same rafl» 
among whites and blacks. This iiiorease in participa- * 
tion could be due largely to eliminaiion of the purchase 
requirement in January 1979. There has been recent 



speculation, lioWever/that the expanding F SP is still 
not reaching the most needy (J8). Correlatj^iuif dem- 
ographic variables witlv participation can help reveal 
factors affectingvthe decision to participate and thus 
help genei^ate policies or regulations that would en- 
courage participation of the most needy population 
groups. \ 

Significant influence of several variables on FSP par^ 
ticipation Was tound in both the 1977-78 and 1979-80^ 
periods. Participation at every income level among 
those ,eligible rose by 10 to 15 percent in the later 
survey, although figures for the lower income grpups 
and younger age groups were consistently higher in^ 
both time periods (2,5; figs. C-6 to C-9), The propor- 
tion of the poorest households (those Jbelow poverty 
level) participating rose from about 33 percent in 1977- 
78 to 60 percent in 1979-80 (2). Interestingly, estimates 
' ^ of participation in elderly feeding programs (including 
congi^egate and home-deliveiwliiieals) dropped, while 
overlap between th^Qse and the FSP seeiped to rise 
(tables e-15 and C 16). Since there was no thlknge in 
sampling^ criteria to allow for tightening of ^eligibility 
' requirements in 1979, FSP participation among the 
relatively smaller eligible gi oup in 1979-i80 may in fact 
have been underestimated. - ^ ^ 
Owning a h.ome, whicl\ negatively affected partici- ^ 
' pa tion, did so more strongly among urban tlian rural 
residents in bofh surveys (figs. C 10 to C-X3). Receiv- 
ing Supplemental Security Income dramatically' in- 
creased participation for all age groups (2,5).' Partici- 
patipn of urban elderly increased jnore than that of 
rural elderly in the later survey and most markedly , 
at the lower income levels; the'increase in the pro- . 
portion of eligible rilral elderly ^ai^icipating, however, 
was relatively greatei^ jB). 

Households head|y^y women were significantly 
more likely to participate both in the^local demonstra- 
tion (5) and nationally, in urban areas in 1977-78, and 
rural areas in 1979-80. People who lived in larger 
y households were more likely to participate in the FSP. 
I Living alone had a statistically significant effect only in 
rural areas in 1979-80. Unfqrtunately, this means that 
the socially isolated pppujation/dne of (he FSP target 
L groups, is not well represented among participants. * 
j The local*cashout demonsti^&tion also found that peo- 
ple with some high school education were less likely 
to use food stamps. Other ftctors inhibiting partici- 
patipn incfuded lack of awareness, stigm^and dis- 
tance from FSP offices (5). Participation fh the FSP was 
shown to increase* food expenditures among those 
surveyed. ^ » 

The cashout demonstration further evaluated the ef- 
fects of the foo(I stamps anjfi cdshout on dietary in- , 
take of nutrients. While the overall estimated effect 
of the program was positive for intake of all nutrients 
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Flflur« C e.— 1977-78 Uw lnoomf NFC8 Urban Sampl*. Food Stiimp Prooram Participation 



100 - 




I irii'ln. In- In. 



INCOME- $2,000 $4,000 $6,000 

LEGEND. AGE" ^^55-64 65 74 

SOURCE; Akin, isullk^y, ind H>pkln (un|HiWI»h#d d«t«), (2). 
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^\gur% C-7.— 1977-78 Low*lncom« NFCS Rural Sample, Food Stamp Program Parllcipitlon 
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Figure C-8.— 1979-60 Low-lnoomt Followup Urban Sample, Food Stimp Program Participation 
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SOURCE: Akin. Gullkey, and Popkin (unpubtl«h«d titta). <2). 
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Figure C-9,--1979.80 Low lncoma Followup Rural $ampla, Food Stamp Program Ptrticipation 
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Table C-15.— 1977-78 Low-Income Population: Partlclpallon In Elderly Food and Feeding Programs, 
Participation Status for Persons Aged 65 and Older On percent) 

^ . . - . — . ^Ifc . . . 



fncome as a percentage of 



f p/verl/^ 



In neith 
prograi 



<100% 

,5:100% and <125% 
: 126% and < 175% 

2? 175% 

Race: ^ ' - 
White . . . 
Non-white 
Residence: 
Urban . . . 
Rural . . - 



66.mb 

68.7 
76.0 
73.1 

68.8 
60.8 

61.7 
68.7 



2\ 



In only 
food stamp 
program 



In only 
elderly 
feeding 
program** 



both 



29.5% 
36.0 
20.9 
24.9 



26.8 
C3A7 

3^.2 
27.5 



Nold Sample me Is 2.601 housohQlds. ^ 

'includes £ooordO«t« feeding. meal9 on wheels, end other honie-dollvery programs Because eligibility j 
group, atatlatlcs are presented only for those aged 85 and older. 
SOURCE: Akin. Quilkey. and Popkin (unpublished data), (2). 'Jr 




3.0% 
3.4 T 
2.6 • 
1.6 

2.9 ] 

3.1 
2.8 





^ Total 


0.8%^^*^ 


100%' 


1.9 


' ^100 


1.4 


100 


0.4 


100 


1.5 


100 


1.5 


, 100 


2.0 


100 


1.0 


100 



la for those progrania exclude most of the 55 to 64 age 
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Table C-16.— 1979-80 Low Income Population: Participation in Eldefly Food and Feeding Programs, 
Participation Status for Persons Aged 65 and Older Jin percent) 



Income as a percentage of poverty 



In neiiher 
program 



Y 

' ^ In only^ 
food stamp 
program 



only 
^elderly 
feeding 
program** 



In both 
programs 



Total 



<100% 

^ I0b% and < 125% 
2^125% and <175%- 

2^175% ^ 

Race: 

White 

Non-white 

Residence: 
• Urban . . . . . 

Rural 



41.0% 
41.7 
56.3'" 
63.5 



I ilua 
lln| n 



53.2 
45.2 

48.5 
50.1 



51.8% 

52.0 

M.9 

33.2 

42.8 
50.1 

46.5 
46.0 



1.2% 

2.8 

1.4 

7 

1.7 

2.4 
1.8 



6.0% 

3.5 

0.4 

3.0 



2.6 
2.0 



100% 
100 
100 
100 

100 
100 

100 
100 



Nolo Sample aizo Is 1,588 hfuseholds. . , .^^ c: . - 

^Includes congregate (eedlnft meals on wheels, and other home.dellvery programs. Because eligibility criteria (or these programs exclude most o( the 56 to 64 age 

group, sl^listics are presented only tor those aged 85 and older. y ^ 

SOURCE: AWn. Qullkay, and ^ookln (unpublished data), (2). 



T 

surveyed, the iinprovdmA't was significant only for 
calcium (5). There wereno significant differences for 
the intake of nine nutrients between food stamp par- 
ticipants and nonparticipants. Those who received 
cash instead of stamps, however, had a higher intake 
of four out of the nine nutrients: protein, calcium; 
vitamin C, and thiamine. 

OTHER FOOq AS8ISTANGB PROGRAMS 

Food For Seniprs, or t>ie Elderly itedjlpg Pilo^ Proj- 
ect, was initiated by Congress in September of 1982 
to analyze the cost effectiveness of distributing food 
commodity supplements to prevent chronic malnutri- 
tion 4nion^ tlie elderly. The project was authorised 
to corjjinue through fiscal year, 1984 |it three Com- 



modity Supplemental Food Program sites (Public Law 
97-98 and Public LaW 97103). These sites are located 
in Detroit, Des Moines, and New Orleans, with par- 
ticipation ait .each limited ^o 1,900 elderly persons.' 

The commodities aij^e comn^erciaUy produced for the 
U.S. Department of Agriculture through competitive 
bids and include milk> canned meats, vegetables, fruits, 
diled egg mix, peanut butter, instant potatoes, and 
cheese (11). The monthly supplements, worth more 
than^$25 at retail, are Qieaiit tq satisfy 100 percent 
of the requirements tor protein and other key vitamins^ 
and minerals at a post of about $11, which includes 
the food and local administration. 

An initial progress report frorai the Detroit site 
reports that the supplement is satisfying more than 
100 percent of the monthly RDA of protein, vitamin 



ERIC 



446 




r 



App. C—N^utritlon Information • 443 



1^ 



tiQvtf C-10.— 1977-76 Low-lnoom* NFCsNurban Sarnpl*. Food Slamp Program Participation, byVlousIng 

Own«r«hip and Racoip^f Supplamantal Socurtty incomo (SSI) ' \ 
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GROUP NO HOME 



*t|^END:AQE ^^ ^^ 65-74 

SOURCE^' *^KIn, QullK»y, Md PopKIn (unpubllth»d d«t«), (2). 

FIgura C-11.— 197^78 Iw^lncoma NFCS Rur^ Samplar, Food Stamp' Progran«(k«rticlpatlon, by Housing 
Owrrarship and Racaipt of Supplamantal Sacqrity Incomo (SSI) 
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LEGEND: AGE ||||||| 55-64^ | | 
SOURCE: Akin. CMkty. and Popkin (unpuWI»t>«d dati), <2). 
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Figura C-12.— 1979-80 Low-lncom9 Fdllowup UrtMin Sample, Food Stamp Program Participation, by Housing 

Ownartlilp nU Racalpt of Supplamantal Sacurlty Incoma (SSI) 
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Figure C-1 3.— 1979-80 Low-lncoma Followup Rural Sampla, Food Stamp Program Participation, by Housing 

Ownarsl)lp and Racaipt of Supplemental Security Income <SSI) 
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D, calcium, iron, riboflavin, vitamin B*12, and phos- 
phorus. Of the participants surveyed (20 percent); all 
who responded said that the program had helped 
them and that they en)oyed the food. A majority of 
the paKticipants were female, widowed, and black (1 J). 

Conclusion 

Overall, the title ni congregate, meal programs ap- 
' pear to be meeting mai>y of the guidelines for nutri- 
ent intdice. ITie evaluations, however, are flawed in 
both the gathering and the analysis of the data. Menus 
and meals have never been analyzed for some of the 
lesser known nutrients such as zinc^ folic acid^ and 
' vitamin B«. Recent surveys involving biochemical 
assessments of the nutrition of the elderly suggest that 
a signiflcunt proportion of this age group may be defi- 
cltnn^ these nutrients (3,7,16,27<^;44). 

The sanitary and esthetic quality M program m^als, , 
the prdgram staff, and nutritional education for par- 
>wticipants were all found tackin^Jn some surveys, sug- 
"^p^sting the need for ir^rejcegulator^ policy and fup*v 
ther evaluations. 

Finally, further study is needed to determine if ei- 
ther the meal prc^ams or the rapidly growing Food 
Stamp Program are really reaching the most nefdy 
people. Analysis of the participant profHe in both pro- 
grams reveals that some of the target groups, espe* 
cially the socially isolated, are not well represented 
among participants. This suggests that some needy 
groups are either Or%iformed about the programs and 
nutrition in general or that the programs are not 
readily accessible to them. 
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Appendix O 

Biotechnology 



Introduction 

Recent advances in recombinant DNA (rDNA) tech- 
nology, coldfusion technology (monoclonal antibodies), 
and bioprocessing technology (biological production) 
promise to make earlier diagnosis possible and im- 
prove disease prevjention and treatment. The ability 
to develop more definitive diagnostic technologies and 
predictive tools, as\vell as more cost:effective thera- 
peutics, gives biotechnology the potential to reduce 
the severity and burden of chronic disease among the 
elderly. 

New methods of biotechnology may improve phar- 
maceutical development and production in a variety 
of ways, perhaps most importantly by increasing the 
supply, variety, and quality of products now being 
marketed by making them more effective, convenient, 
safe, or economical. 

Monoclonal antibody and rDNA technologies can 
complement each other. For example, monoclonal an- 
tibodies (M Abs) can be used to Identify and purify new 
compounds, and rDNA technology can be used to 
biologically produce them. Yet without advances in 
bioprocess technology, the production process by 
which genetically manipulated micro-organisms are 
adapted for large-scale Industrial use, rDNA-based 
pharmaceutical development is not possible. I 

Cell fusion, the artificial joining of cells, combines 
the desirable characteristics of different types of celld 
Into one cell. Through cell fusion, the traits for Im- 
mor1|illty and rapid proliferation (derived from cer- 
tain cancer cells), and the traits for production of spe- 
cific antibodies (derived from specialized cells of the 
Immune system) are combined in the new cell line 
(hybrldoma) that jpesults from the fusion. These hy- 
brldomas produce large-amounts of monoclonal anti- 
bodies—antibodies that are specific to only one kind 
of antigen. B^ause of theii/specificity and theirability 
to "home iip on specWckinds of cells, M Abs can be 
used for a varle^ ^^^rfiarmaceutlCttl applications, 
ranging from diagnostic assays, passive vaccines, and 
drug delivery (i.e., chemotherapy) to body imaging and, 
purification* 



lonoclonal antibodies 



HOW AIVT160D1B8 WORK 



Production of |DtibG|lies is one aspect of a compl(&x 
of biological reactions known as the immune response. 



Antibodies are produced by specialized cells (B lym- 
phocyte cells) found in the spleen, lymph nodes, and 
blood. BKjells recognize substances foreign to tlie body 
(antigenM and respond by producing antibodies that 
speciflca% recognize and btnd to the antigens. An- 
tigens can be almost^ny substance recognized by the 
body as foreign —bactfe^a, viruses, or even chemicals. 
The binding of thevantibhdy to the antigen results in 
breakdown of the antigen, thereby removing thfj an- 
tigenic response in the body. 

Structurally, all antibbdies have the same basic Y- 
shape—two "heavy" chains And two "light" chltins (see 
fig. D-1). Each heavy and light chain has a 'VariaOle" 
and a "constant" region. The variable region contains 
the site that recognizes and binds to a specific antigen 
in much the same manner as a lock to a key. This site 
varies greatly from antibody to antibody, allowing for 
a wide range of antigens to be. recognized by the large 
i number of different antibodies that are naturally pro- 
duced by the body. The constant region of the an- 
tibody is associated with effector functions, such as 
the secretion of antibodies from the B^lls, and "signal- 
ing" to the Immune system after the antibody binds 
with the target antigen. Thus, if the.antigen is a com- 
plex macromolecule (e.g., a pix^teiiji^wlth many an- 



Flgure D-1.— Structure of an Antibody Molecule 
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tigentc determinants; a large number of different B 
cells, and a variety of antibodies specific to those deter- 
minants will be produced. By virtue of a very com- 
plex genetic scheme, millions of potential antibodies 
are possible, but each B<^ell is committed to only one 
antiboily. When the appropriate antibody -producing 
B-cell contacts and "recognizes" its antigen, it clones 
a^sqt of identical cells, all of which produce the genet- 
ically programmed antibody for the life of the cells. 



THE MAKING OP TtNTIBODlES 

Antibodies have long been important tools for clini- 
cians and researchers who use<an antibody's specificity 
to identify particular molecules or cells and to sepa- 
rate them froiij mixtures. The conventional produc- 
tion method by which aiitibodles are made for diag- 
^ nostiCi therapeutic, and investigational purposes is to 



"inject an anti^n into a laboratory animal and, after 
an immune response is triggered, to collect antiserum ' 
(blood senum containing antibodies) from the animal. 
This method of antibody production results in produc- 
tion of many antibodies of several classes and various 
specif ifcities. Moreov^;, the limited life span of the ani- 
mal prohibits large scale production of reproducible 
antibodies. . 

Cell fusion \gchnology and the tj^ridoma pixiducing . 
MAbs that resist allow for the production of an homo- 
geneous and therefore repi^ucible reagent in almost 
unlimited quantities. Figure D-2 illustrates the method 
used to prepare MAbs. As in vitro diilgnostic tools, 
murine MAbs (MAbs derived from mice] are very val- ' 
uable; but as clinical tools for in vivo diagnosis ^nd 
treatment of human disease, their use is limited by 
the fact that mouse protein is antigenic in humans and 
eventually would be rejected by the body as a foreign 




Figure 0-2.— Prtparation of Monoclonal AntlbodiM 
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Th^pr^ucts of this 
fusion are grown in a 
selective medium. Only . 
those fusion produets 
which are both 'Wmor- 
tal" and contain genes 
from the antlt>ody pro- 
ducing cells survive, 
These are called 
"hybrldomas." - 
Hybrldomas are cloned 
and the resulting cells 
^re screened for an- ^ 
tibody production.. 
Those few cells that 
produce the antibodies 
being sogght are grown 
In large quantities for 
production of 
monoclonal antibodies. 



SOURCE; Office of Technology A9s«itm«nt, ftdtpt«d from Y. B*tkln, "In S«iroh of th« Msgic Bull«t.'! T^ohnoiogy f^§vi§w. October 1962, pp. 10-23. 
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substance. Thus, for in vivo applicatipn; MAbs must 
be produce^ from a human myeloma/human spleen 
cell fusion. Several investigators and many new bio- 
technology firms have reported development of hu- 
man myelomas that are suitaT^le for hybridoma prep- 
aration; and sqccessful fusions apparently result from 
using these cell lines (17). 

DIAGNOSIS AND DBTBCTION USING MAbs 

The ability of MAbs to "zero in" or target very spe^ 
cific antiger\s could theoretically give rise to as many 
detection tests as there are antigens. Clinical trials'for 
MAb-based diagnostics are under" way in medical 
centers all around the country^ and the Food and Drug 
Administration (FDA) has already approved some 
MAb'based dia^ostic kits. Although the greatest po- 
tential diagnostic application of MAbs may be fqr can- 
cer, MAbs are being used most succ^fully ip diag- 
nostic kits tO'test'for viral and bacteri^Mnfection and 
other factors. MAb§ are also expected to find ex- 
panded application in detecting, purifying, and/or 
measuring such things as enzjrmeS; hormones, plasma 
proteins, drugs, and micro-organisms, leading to bet- 
ter prevention and treatment of chronic disease. 

Viral ahd Bacterial Infections.— A major prtiblem in 
oDnical microbiology is the inability to rapidly iden- 
tify the particular agent responsible for clinical dis- 
ease. In many instances, infectious organisms require 
from 3 days tp 3 weeks for cuhu^ing. As a result, phy- 
sicianis often prescribe a broad -spectrum drug rather 
than wait for laboratory data. MAb technology and 
probe technology (discussed later^in thip section) of- 
fer the potential for rapid and highly specific tests to 
replace current culture techniques for direct detec- 
tion of infectious organisms. ^ 

Infectious diseases are a major cause of hospitaliza- 
tion in the United States, a'ccounting for one-quarter' 
of all hospital admissions (11).*^ While hospitalized, pa- 
Uients with weakened or deteriorated immune func- 
tion (e.g., elderly patients or patients undergoing 
chemotherapy} arfe. often plagued by "opportunistic" 
infections that may jeopardize recuperation. Several 
days may pass before the infection can be diagnosed > 
and treatment initiated. Many U.S. companies are de/ 
velqping MAb-based diagnostic products for both vrf 
ral and bacterial infections-r-including two majgr 
pathogens, Klebsiella ^nd Pseudotnonas , These very* . 
accurate diagnostics can be read rapidly (often within 
hours). • 

Use of MAbs in virology has made it possible to iden- 
tify r>ew substrains of many viruses and to make disr 
tinctions between isolates from different parts of the 
world (11). The ability to identify* and differentiate 
among the substrains is expected to help in the prep- ^ 



aration of more effect! vp influenza vaccinps. Vaccines^ 
against inch viruses will be especially useful among 

. the elderly population> ii\jvhom influenza can be fatal. 
Ci^nccr. —Cancer Cells nave ffhai;acteristic proteins 
called tuihor-associated^iftigens as cell surface markers 
or as internal cellular markers that may be shecHnto 
the bipod or other body fluids. Although no antigen 
that occurs exclusively in cancer cells has been iden- 
tifiedVVumor-associated antigen^ that are relatively re- 
• strict edto-cancer cells, or to certain kinds of cancers 
(as opposed to normal cells), 'have been identified. Ad- 
ditionally, certain types of mimgnancfes, such as B^cell 
» tumors, possess c]uite distinctive maflcfers which allow 
useful characterization. At this tij(he MAbs have been 
generated to recognize antigens astociated with alitipst 
all human malignancies^ and have been m^de and used 
in clinical trials for a mimbfer of different cancers. 
MAbs are also bejng made against ^arcindembryonic 

. antigen, a proposed marker fdr colon cancer, as well 
as antigens suclv^s^alpha-fetoprotein^ protein that 
can b6 vi^ed to diagnose early stagesW liver cancer 

(14) . Two'MAb^basea (diagnostic kits have already l?een 
approved by the Flj]^^ fpr carcinoembryonic antigen, 
as have othei^ kits fc^ prostatic acid prosphatase and 
human chorionic gonadotropin, hormones used as in- 
dicators for prostatic or testicular^ cancer. In other 
cases, MAb reagents are being used.to identify tumor 
cells by staining tissue specimens.; A ^ 

The currently available range of human MAbs is 
likely to be greatly extended in thejiext few y^ars as 
more and more labs make use of hybrjdoma tech- 
niques. New MAbs are likely tp/prove useful in diag- 
nosis and subtyping of carcinomas, sarcomas, and 
other related neoplasms (16).' Moreover, a greaHer 
number of MAbs will be available to monitor the level 
of antigens in the body, thereby determining the ef- 
fectiveness of treatment and extent of diseases. 

Raiflpinimunolinagin^— The process 'of locating, 
tumors in the body ; lairge or small, early or late, can 
be facilitated by injecting radiolabeled MAbs specific 
to tumor markers into the body. The MAbs can then 
be read with ordinary imaging equipment and the 
IpcatioiVof the tumor identified. Radiolabeled MAbs 
^ can als^k used to track metastasis of cancers. Qne 
I of the atajmiions of radi^immunoimagirig is that it has 
\ the potential not only to provide information about 
*the size and location(s) of tumors^ but to determine 
r whether the qancer^ has metastasized. For example, 
MAbs can be developed that distlngutsh malignant 
from normal cells in the peripheriublood and bqne 
marrow of patients with acute lymphocytic leukemia 

(15) . 

Imaging can also help physicianis to determine which 
t^pe o/; therapy may be appropriate.^ For example, 
^knowing where the MAb)ias distributed throughout 
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the body will tell the clinician whether it would be 
appropriate to attacji a therapeutic agenttffthat same 
antibody. If there is sufficient loqalization, and if the 
antibody is not localizing ait some Other crucial tissue 
that wouW bfe irreparably damaged , by the therapy, 
immunothei apy might be the treatment of choice^ 

In addition^ td their application in locating tuihors, 
radiolabeled MAbs specific to fibrinogen are alM^e- 
ing developed to locale and characterize blood crots. 
.Heart Attack -^Myocardial infar{;tion, a blood clot- 
generated heart attack, causes death of heart tissue 
cells. When heart tissue dieS; cardbc myosin Jcontrac- 
tile muscle fiber) is released into the blooclstream. MAb 
diagodstics, based pn MAb affinity for myosiA, are be- 
' Ing developec| to signal the beginning of myocardial 
infarction (16) and to assess the extent of permanent 
myocardial damage shortly after a heart attack occurs 
(5). A radiolabeled MJp could be used to identify the 
damaged part of the mart muscle and to quantify the 
percentage of Aiusde danmged. Such a test would 
bnable doqtors to decide whether a patient is still at 
risk from .infarction and to prescribe appropriate 
treatment much earlier. 

Brain Disorders.— The main biochemical abnor- 
maiHties that occur in aging and in dementing disor- 
ders, especially senile dementia, appeairHo involve de- 
fects in neurotransmitter S3^thesis. AlAbs have recejtit- 
ly been used to isolate sp^i^ic proteins tltst are pires* 
ent only on a ainall subset of neurons in the brain. 
MAbs cap thus be used to detect and quantify minute 
amounts of neurotransmitters present in dijferent re- 
gions of the brain. I^hey are expected to gain increased 
use in isolating many of the small peptides that ap- 
pear to function as neurotransmitters. The ability to 
quantify the level of these ndi^transmitters would 
be useful in studying normallfunctioning under dif- 
ferent qireumstances and iif exanuning the transmit- 
ter imbalances associated with a variety of neurologi* 
cal disordl^rs like dementia, of the Alzheimer type. 
Detecti(^Efipf distinctive abnormal cellular components^ 
such as (Ite^^ired Relical filaments" of Alzheimer dis- 
ease, may also provide earlier and mone certain 
diagnosis. 

' Development of MAbs promises to make the iden- 
tification and tracing of cell components more precise. 
Using MAbs, scientists can locate and study cells add 
cell types in the .nervous system that share a common 
furfction by identifying particular molecules in the 
midst of comj^lex nerve tissue. Transmitter receptor 
makeup is being investigated by this technique with 
potential benefits for diagnosing or treating diseases. 
It is expected that MAbs will.soon help answer fun- 
damental questions about neurobiology, such as how 



>S6« cli. 3 for a discuMioh of the M^ng bratilAnd dementi*. 



nprve terminals vecq^ize and interact with coi'i ect 
target cells; perhaps resulting in a wider understand- 
ing of brain disoirders. 

PURIFICATION 

Because of their unique properties of homogeneity, 
specificity, and affinity, MAbs can be used effectively 
t6 purify molecules, esflfecially proteins. Various im- 
portant proteins, including leukocyte interferon, are 
already being puriffed using MAbs (17). Many others, 
including a number of protein ^growth f Actors," have 
been isolated and are being characterized, with the 
possibility that they may soon be candidates for pro- 
duction by rDNA technology. Furthermore, large-scale 
production of very pure active vaccines, using-MAbs 
to bind ^nd isolate the antigens, is now possible. 

PREVENTION AND TREATMENT U81NG MAbs 

Applications of MAbs to prevent or treat diseases 
are being pursued on two front^^^lj administration of 
MAbs ts passive vaccines to protect against specific 
diseases; and 2) coupling cytotoxic agents (e.g., dip' 
theria tbxin, ricin— a plant -derived toxin— or cobra 
venomlko MAbs that direct the agents to diseased cells 
(i.e., for drug delivery) (3). 

Vaccines,— The technology being used to develop 
MAbs for diagndsing bacterial and viral infections is 
^ also being used to develop MAbs for pas^ve vaccines 
and treatment of these infections. Very few viruses 
can be treated vdth drugs. Because viruses are para- 
sites that live and reproduce inside human cells, it is 
nearly impossible to develop a drug that can search 
out and selectively kill the virus without harming the 
patient. - 

All viral infections and some bacterial infections are 
resistant to aritibiotics. Worldwide medical research 
is focused on finding ways to manufacture MAbs for 
hundreds of known viruses. Human MAbs are cur- 
rently being developed for the treatment of jjirob- 
lematic bacterial infflCtfo^s that are often resistant to 
conventional antibiotiqi) and commonly octur in hos- 
pitalized patients with long-term illnesses (e.^./E. coli, 
Klebsiella, and staphylococcus). 

Immunotoxins.— wy:h the advent of MAbs, the 
promise of a ''magfc bullet' approach to cancer thera- 
py has been revived. In this case, the i^agic bullet is 
a tumor-spedfic antibody to which a ftixjc substance 
(immunotoxin) has been chemically linked (2)' MAbs 
produced Against unique antigens on the surface of, 
for exaiAple, leukemia cells can be linked to plant or 
bacterial toxins. Such immunotoxing may then be used 
for the selective and specific elimination of cells bear- 
ing the target antigen on their surface (9). Unlike con- 
ventional forms of cancer treatment; which kill both 
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healthy and rancerous cells and often create serious 
"side effects, 4t may be possible to design MAbs tagged 
with a chemotherapeiitic agent thiat will bind only to 
proteins on the surface of cancer^ells. Several re- 
search groups have reported success in u^tig anti- 
1)Qdy-direcled cytotoxic agents (14), marking the first 
time that tumor cells have been targeted for treatment 
while leaving normal cells unaffected.* The^success of 
these experiments gives credence to' the belief that 
antibqjdy-drug, antibody -hormone, antibody -enzyme, 
or antibody-toxin conjugates may prove therapeuti- 
cally useful in^a variety of disease conditions. 

Plasmapheresis.— rhe specific binding properties of 
MAbs give rise to potential applications in treating 
some of the autoimfnune diseases — conditions in 
which tiie body mistakenly identifies some of its own 
substances as foreign and manufactures antibodies^ 
against them. In myasthenia gravis, for example, an- 
tibodies are generated against the acetylcholine recep- 
tors in the neuromuscular junction, resulting in pro- 
gressive weakening of the skeletal muscles. In a process 
akin to kidney dial[ysis, MAbs could potentially be used 
to purify the blood and remove these antibodies, thus 
improving the condition of the patient. Similarly, MAbs 
may prove useful in extracting factors implicated in 
arthritis. 

Recombinant DNA 

DNA ideoxyribonucleic acid), a universal genetic 
code, carries all of the information necessary to di- 
rect each and every function olf every living organism; 
it contains the complete plan Cor life itself. Recombi* 
tiant DNA, which includes gene cloning (repiX)duction), 
is a technique used to join DNA from different orga- 
nisms for a specified purpose (e.g., production of a pro- 
tein). It allows direct manipulation and aUeration of 
the information coded in the genes so that the pro- 
ductive capabilities of the Cell can be directed. GeneS/ 
composed of different arrangements of DNA, contain 
the information necessary for the creation^and pro- 
duction of specific cellular proteins— compounds that 
perform most of the necessary functions^ the cell. 
Gene expression is the fnechanism wherroy the ge- 
netic information of a cell is decoded and processed 
in order to manufacture a product, usually a protein.' 

'An InvestlgAtor At ScH))pA Cliiiic recently succeeded In linking cxibra-venoni 
factor (CVF) whicli is itself nontoxic, but Is found In cobra yehom, to MAbs 
(iirected against a specific surface antigen found on a human melanoma cell 
linn 'fheiH! (:VF^x)njugated MAbs were subaequently able to specifically kill 
the melanoma cells. In clinical trlali it Johns Hopkins University and Hoflpl- 
lal. radioactive iodine has beeh tagged to MAbs apeclflc to liver tumor cells. 
Many of the patients liave experienced remissions and shnmken tumors; one ^ 
has been in remission for 3V^ year* (fl). 

'Different proteins perform different functlona. M^ny are expected to be 
useful the prevention and treatment of chronic conditions atnong the 
eklerl^liny.ymefl. for example, are proteins that catalyze biological reaciioiis. 



Through rDNA, genes fron\ a human cell that are 
responsible for the production pf a desired protein can 
be inserted in a micro-organism where the protein is 
expressed (i.e., produced) in large quantities as the 
microorganism reproduces (see table D-1). The ability 
to develop microorganisms that produce either new 
pharmaceuticals (e.g., vaccines against cancer) or large 
cj^uantities of otherwise scarce pharmaceutical com- 
pounds (e.g., hormones that regulate immune re- 
sponse or calcium deposition) could revolutionize ex-'^ 
isting health care. Finally, the availability of pure 
substances (e.g., proteins) mayjenable researchers to 
answer more questions concerning cell biology ancl 
medicine. 

DIAGNOSIS AJVD PHEV]BN'r|OIV USING rDNA 

DNA Probes.— Probed are powerful tools that carf be 
used to recognize and bind to the inherent property 
of any cell — its DNA. The genetic information encoded 
by the DNA of each species is unique and, as such, 
can be used to identify that species. DNA is a doubje- 
stranded; helical molecule composed in part 6f four 
nucleotide bases— adenine (A)i cytosine (C), guanine 
(G), and thymine fD (see fig. D-3). When these bases 
p/iir up to form the rung-like structures of the DNA 
molecule, they do it exactly the same way ev^y time— ^ 
A always pairs with T and C always pairs witVi G. The 
pairing is accurate, but not very strong. Thup, when 
the DNA "unzips," leaving a series of unpairm bases 
on each strand, a Mrand with the corresponcling se- 
quence of nucleotide bases must be found before 
^ another double^ helix can be formed,, 

DNA probe technology is based on the fact that DNA 
is composed of two parallel, Complementary strands 
which are uniquely matched and held together by 
chemical bonds. If separated, the t^vo complementary 
strands can find each other and rejoin (known as 
hybridization), even in t^je presence of a large num-' 
. ber of noncomplementary molecules. 

To make a probe, a specific segment of DNA is - 
removed from a biological sample, or a segment of 
DNA is synthesized to match a segment of DNA thought 
to exist in the.patient. This piece of DNA is then labeled 
with a substance that allows researchers or clinicians 
to follow it as it searches for a complementary strand ^ 
of DNA that has been obtained from the patieyt and 
treated so that the double-stranded DNA is separated. 
If the probe "pairs up'' with the complementary strand 



Examples Include thrombolytic and flbrlno^c enzymea thatdlssolve blopd 
clots. Hormones, some of which are alao proteins, control regulatory func- 
tions (e.g., Insujln Is a protein hormone that Regulates sugar Tnetab6llsni and 
other functions; and Interferon, an ImAtune regulator', regulates the respdnse 
of cells to viral Infections). Other protAfls have other apecUllced functions 
(growth factors, for example, regulate the growth of a variety of different 
body cells such as nerves and bones). ^ 
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TabU 0*1.— Soma Protoint With Pottlbk Pharmaceutical Applications Baing Oavalopad 

With Racomblnant DNA Tachnology 
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Table D-l — Some Proteint With Pottlble Ph«rmac#ullc«l Applications Being Developed 
With Recombinant DNA Technology— continued 



Ctass/substanco 


Size 

(number 
of amino 
acids) 


Function 


R&O status 


^ Pro|ect sponsor^ 


Applications 


Macrophage Inhlbttory factor 
(MIF) 


N.A. 


inhibits fnKfophage migration 


Cell fusion 


DenkI Kagaku (Japan) 


Immunotherapy , 


Alpha- 1'antttryp3in ^ . 


45.00a 
moticular 
weight 


Prevents destruction of alveolar wails by 
elastase 


rDNA In yeast 


Zymos Corp. (U.S.)/ 
Cooper Laboratories " 

(U.S.) 


Emphysema treatment 



Armor Pn«rm«ctu!k:4t Co . th« toun 



oUcrtoofn at itM prtstdt tWm ANm Drug AppNcitlon li pemMng for humin calcitonin, tKJt thli product Is 20 tim«i kss thao salmon cilcltonin for the wrw effects H«nc«. tt)^'<59nmtcsof human ^ 
^cateltoflln pfo<kictton ire a#Aiaows than thoie ol sa*^ * ^Sr^^^^^ 

nitoiX repfo<}uct^ hormones thufstudled are glycoprptelni, consisting of two potypepticto chains. AH share a common (69 amino acids long) alpha chain. fltaMcal activity is manifested In tlM beta 




most cloning etfofis focus on producing the bMogteaity acttve component, 
ilormatlon not available . ' 

of Technology Assesslhent. . ' 

of UNA from the pali()nt (i.e., if it finds a sequence 
in the DNA that matches its o\vn), the existence of the 
organism or gene is confirmed (see fig. D-4). Thus, 
based on the hybridization pjj'operty , probes qan pro- 
vide new methods for hot onW diagnosing infectious 
diseases but also for predicting genetic disorders and 
isolating miniate quantities of chemicals. 



Viral and bacterial Infeiptions. The greatest com- 
mercial use of probes appears to be in detecting,^ 
within hours or even minules, viral and bacterial 
infections. For instance, a probe obtained flom 
a pathogenic organism (e.g., cytomegalovirus 
(CMV)) can be used to identify the presence of that 
virus within human cells, tliius allowing specific 



Figure D-3.— The Structure of DNA 





Base pSlrl* 



Sugar-phosphate 
backbone 



V,. 
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schematic diagram of the DNA dt^uble helix. A three-dimensional representation of the DNA double helix. 

^^JiJTuUA molecule is a doubie helix composed of two chains. The sugar-phosphate backbones twist around the out- 
side, with the paired bases on the inside serving to hold the chains together. 

;OURCE- Offlc« of T#chnolpoy Aesessmsnt . " ' * 
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Figure D ^.—DNA Probe Filter Assay 




Sample Deposit organisms 

on a matrix 



Break oiton organisms 
and Isolate the DNA 



Treat the DNA with chemicals' 
to separate the strands and ' 
bind them to the matrix 
f 




Add labeled DNA probes 





DNA probes hybridize 
to complementary 
DNA In the sample 



Wash away extra probes 
and add signal molecules 
to Identify 



SOURCE A Klijusnof and T Wilsofi. "Gono Dotoctlon Technology Oponn Doors for Many liuiiistrios. " Blotochnoiooy. AilQust 1983. Ron CnrbonI, N Y , N Y , arttst 



diagnosis Ikis(mI on vvlKVtfHM* oi' not (he j)rol)e 
"pairs ' u ilh \hr l)NA in lh(^ cell. (iii^rcMilly, 
|)rol)(\s are being designed to deled a variety of 
\'iriis(\s. including (!M\'. hepatitis B, rotavii^iis, and 
iKM'pes. V 

dhonlvTH. Moie than 3,0i)0 luiinan dis- 
()!'d(M\s l esult fi;oi;>i defects in Ihe basic g(*netic 
nii^eup ol individuals (18). DNA probes are be- 
ing desigjied to delect [h6 geijes that can (^dWfie 
soinc^'^ol the tlisefses. By screening individuals foi* 
g(Mi(Mic ^(lis()i*(Jei\s Uvg., llniUington's disease), 
probes (Nui sei x e as an early warning system for 
some diseases If. in the future, more genes that 
ar(» r(\sp()nsil)l(^ foi^ piM^dis[)osing [)eople to dis(»ase 
(e.g.. (^ancer. mental disorders, hvi\\ \ attack) can 
be identified, doctors may use pi obes to identify 
those at risk. Harvard scientists I'ave recently un- 
c()ver(Ml a rare inhef ited genetic defect that pre- 
disposes cholesterol buildup in tissues, which 
l(\i(ls to heart atta( ks (7), I he defective gene re- 
sponsible for tli(^ dis(Mse was id(*ntified vVith a 
probev In the future. scicMitists exp(»ct io identify 
genes that predispose individuals to (Common 



pathologies like cardiovascular disease, (cancer, 
and mental disordei^s. Doctoi^s could then use 
probes to idtmtify pt^rsons who ar<; at iMsk (4). 
(]haracterization and isolation of proteins. Aside 
from their use in screening for disposition to dis- 
ease, [)robes aiH* also being used to charact(M'ize 
and isolate many small peptidf\s that act as neuro- 
transinitteivs or regulators of th(^ release of hor- 
moneys from the pituitaiw gland. For example, 
pi*()be\s are being used to unravel lh(» mechanics 
of the brain's control of bl(y)d ciiH:ulation and 
pressure. 

'Hie brain controls blood pressure in two ways: 
by controlling the release, of peptides and hor- 
mones that adjust blood rirculation in response 
to emotion and behavior, and by controlling the 
nerve cells that innervate the blood vessels and 
th(* heart. By using DNA probt^s, researchers are 
attempting to trace the networks and the dynam- 
ics of the interalUing transmitters and peptide hor- 
mones involved in tlie brajiVs control of circula- 
tion with the Ijope of (mo ilay being able to controj 
blood pressure. Probes might also ultimately be 
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uscid to indicate changes in cellular DNA that ac- 
company aging. v 
• Cancer. .Recent discoveiies indicating mat some 
humaix tunlbr cells have identifiable oncogerteS" 
have spurred rfeseiJfch and developmentWforts 
in this area (4). Earlier t^s year, the National Can^ 
cer Institute announced a 3-year, $1,8 million 
gi^ants program to develop genetic techniques for ^ 
cancer diagnosis, including DNA probes for on- 
cogenesT^ 

VacclnM.—At pi-esent, most vaccinas are made from 
the organisms that cause the particular disease they 
are intended to prevent. These organisms (pathogens) 
are killed or otherwise treated C^attenua^ted") to make 
them nonvirulenf. They are theninjected as a vaccjjhS). 
The body re^|>oi>f^ to the injection by producing an- 
tibodies against antigens on the surface pf the at^ 
tenuated organism. These antibodies then fcii^ulate in 
the system, protecting the body frotn an ihvasioti by 
a live organism of the same kirjd. Thus^ the immuni^ 
is conferred. ^^'^ ^ *^ ^ 

Limitations associated vvith curtwit vaciShes include: • 
contracting the disease from incoinpletely attenuated 
viruses, incomplete immunization due to changtrH ip 
the strains of the p^hogeh/ and iioeffieBi)t im^^ 
response to nonliving Orgam^iti^, \/ ■ ^ . - 

Recombinant DNA i3 being app]io(^ the product 
tion of va^olties that do fiot use the geirgp^^ 
responsible for th^ pathogen's viruferfGer»ltM>t^d/ the 
gene for a surface protein, of (he p^^hdgfen j[s idola^ted 
and cloned, and the surface ppol^in jlst used aa the vac- 
cine. Instead of the whple 9tgani8in1, onl^ tt^ surface 
pi otein responsible for ellditin^the antltkniy TesfKjnse 
is used. This permits greatei* quantitjes of purer anT* 
tigens to be useft. \^\_^ 

Among the eiaerly, infiuenza can often lead to death 
due to respiratory complications. Viral vat^ines are 
being dpv^oped through rDNA for influenza types A' 
and B^Ntofe effective vaccines such as tliese could pre-- 
vendor minimize the effects of viral infections among 
thefclderly. K^^TTv 

Several research institutes-liave begun animartVials 
to t(/st the efficacy of new vaciuies. t^geted against 
melanoma and otilfer cancers ci^he lung, breast, co- 
lon, ahji rectum; The vaccine, a sihort segment of DNA ^ 
specif^ to the hormone human choripnic gonadotropin 
(htt5), is designed to simulate patients' immune sys- 
tems to attack the hormone, which plays a role in tu- 
or development. Many tumors, but not all, produce 
iC'CFor instance, about 86 percent of all lung cancers 
produce hCG, and 50 to 60 percent of all breast 
cancel^ produce hCG, which not only helps ensui*e the 
survivar of the tumor by fending off the body's im* 
miine system, but also works as a growth hormone 



to spur {(i^^velopmenl. Thavif a vaccines cpuld be 
delivered so tHa^he immunt^^Ws^enj^would fight hCG, 
further developm^t of the tOtVior might be halted. 
More practically, the vaccine could be delivered after 
(he tumor is removed to ensure complete eradication 
of the tumpr cells. ^ 



1 HKATMKNt USING rDNA 

Therapeutic proteins normally present in human 
blood (e.g., clotting factoids, antibodies, enzymes, cer- 
tain liormones) pre available only in limited supply; 
the o<Hy possible sources are animal or human l>lood, 
tissues; or urine. Recombinant DNA promises to pro- 
vide an alternative route to the production of proteins 
for therapeutic purposes^ 

Thrombmift.— Thrombosis^ the blockage of blood 
vessels byxblood cldtsi is a major cause of disabling 
disease/and death (12). Blood clots, which are made 
of fibrm; platelets, a mixture of blood cells, red cells, 
apd leukocyt^Sj or^ cause heart attacks when lodged 
in tlielHu^t. When Ipdg^ in the brain, clots can cause 
strol^fS; "iQjltie lungs^the)( can cause pulmonary em- 
bolisms. ♦ 

Use op;DNA to make new and safer anticoagulants 
^Ojjjiifreduce the incidence and severity of diseases 
inimiced by thrpmbosis by restoring blood flow to the 
affected heart muscle, thereby preventing or limiting 
permanent damage. Tissue pj^sminogeti activator 
fn*A) and kidney plasminogen activator, for example, 
are two naturally occurring enzymes currently being 
produc^W via rDNA. if hey are being used to treat a 
wide variety of severe cardiovascular disorders, in- 
cluding heart attacks and arterial blockages. Both 
zjjmies are specific for fibrin, the protein of which clots ^ 
are made, and both are being developed for injectipn 
to dissolve potentially fatal blood ^clots. Two patients 
at Washington University in St. Louis, MO, and five 
at the University of Leuven in Belgium have received 
TPA ti^eatment.^hen the TPA reached the heart, h 
caused dissolution of the clots that wei^'causing the 
myocardial infarction. If TPA proves effective in fur- 
ther studies, it could be used in emergency rooms ^nd 
ambulances to treat heart attack victims. 

TPA has certain advantages over the two enzymes 
(urokinase and streptokinase) in current use. First, nei- 
ther yrokirtase nor sti]eptokinase are specific for blood 
clots (i.e*^ fibrin) (12)- Both destroy other blood pro- 
teins. In order to avoid hemorrhaging; cardiac cath- 
eterization and .coroni^ry angiography are necessary 
to administer the enzjlmes directly to the site of the 
clot. Furthermore, streptokinase, because it does not 
occur naturally in humans, often elicits an allergic re- 
actibn that makes repeated treatments^ihlpractical. 
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IImH Atlackft.— RonnI renlni an enzyme prcxlucod 
by the kidneys, goverus the release of angiotensin , 
which constricts blood vessels and raises blood pres- 
sure. Because the kidneys secrete only small amounts 
of renin that vanish quickly, the amount pwrtuced is 
insufficient to allow ajnino acid sequencing. With 
rDNA it should be possible to express human renin 
in host organisms and to accumulate enough for-struc- 
tural studies (6). Once renin's three<l(mensional struc- 
ture Is determined, an analog can be developed that 
would bind to tlie rQuin receptor site, thereby In-' 
hibiting renin's effect, Renfn analogs are being devel- 
througl) rDNA with the hope that high blood 
pressure may soon be better controlled . 

BinphyMma.-^Empl>ysema is taused in parttby the 
gradual attack of lung tissue by natural enzymes (10).- 
This lung deterioration can be accelerated by environ- 
mental factors such as air pollutants, bacteria, or tig-' 
arette smoke, or it can be caused by a congenital defi- 
ciency of alpha 1 antitrypsin (AA'f)^a protein which 
coimteracts degradatlve enzyme?) produced by the" 
bocly to destroy foreign particles in the lungs. With- 
out AAT, vsurplus enzymes attack lung tissue itself, 
causing emphysema. The availability of AAT could po- 
tentially be used to correct the condition in patients 
with the deficiency, as well as to prevent further de- 
terioration in those with emphysertja. 

Neurologic Dteordere.— -Recent attention has focused 
on the variety of peptides found in the br&in and other 
parts of the body that are assumed; to function as 
neurotransmifters or neuromodulators. Included in 
(his group ai^e chemicals important in iijfcdifying pain, 
emotional response, and mpscle tone; peptides impli- 
cated in seizure and pwstseizui e events; and Others 
active jn controlling Ijrain^ mechanisms of cardfovas- 
"cular regulation and food intake> W(ith th^ use of MAbs 
and DNA probes to isolate and chatacjeriije these pep- 
tides, coupled witH rDNA to produce sufficient quan- 
tities for research (instead of purifying extracts made 
from large quantities of brain tissue), doctoys ma^ one 
day be in charge of a i^pvolutionary arsehal of new 
compounds able to treat conditions (e^g,, dementia) 
arising from neurdlogic disorders. 

( :holef :vst okiui|i .for eftample . a peptide founcj in the 
gastrointestinaliract, was also recently found in the 
brain (1). Studies of genetically obese mice, which are 
obese because of . ^cessive food intake, show the 
brains of these mice To contain three to four tin\es less 
cholecystokinin than the brains of normal mice. Add- 
ing the peptide to the systems of the obese mice re*^ 
duce^ their voracious eating. Information dehved 
from such experiments may in the future serve to 
treat the problem of human obesity. 



Im^iiine Rej^ilation and Modification UymphoklneH 
and thymic hormoneHh—Lyniphokines, such as 
interleukift-2 and interferon, are immune mediators 
and are produced by white blood cells (lymphocytes) 
when these cells ar^ exposed to foreign bodies or alien 
cells. They reflate the response of tlie cells to microbial 
infections and cancer proliferation. T^eii* presence (or 
• abseru:e) is thus crucial to the body'3 immune system. 

The importance of lymphokines in preventing dis- 
ease qnd understanding cellular function is fostering 
widespread research on these compounds. It is hoped 
that research effort^?. may -lead to the use of lym- 
' phokinesKto stiqiulitte the patient^^wn immune sys- 
tem to combat disease. For exam}flffpatient3 who are ^ 
undergoing chemotherapy or radiation therapy ni^iy 
die from an unrelated infection such as pneumonia 
t)Qcause their immune systems have been severely 
damaged. Interleukin-2, a lynSphokiiip noW^eing pro- 
duced through rDNA, has been shown to restore im- 
mune.balance in mice undergoing1^k>emother^py. The ^ 
same results ara no\iJbehni]^soiighif<^rAhunKii} ap- 
piicdtions. Utt' 

Interferon, a clasf^f immune regiiuMp being pro-' 
duced through rOMA, is being considered for various 
pharmaceutical applications, including*treatment for * 
viral inf^ions anff cancer. some clinical trials, in- 
terferon has inhibited tumor cell gr6v\^h, although its 
effects on inljjbijiijg tumo^ metastasis are beUpr estab- 
lished than itl$ ability \g tause regression orpriroary 
^.tumors (17).; .» . 

T/^i/c Noimones: The. tliymds ai)|>ea.rs to be an en- 
docrine orgarf witiv4h^capacity to synthesize many 
diffemlt hormone-like products. These iQ^ividual hor- 
mones probably act to regulate selective aspects of T- 
cell differentiation^ (into killer, helper, and suppriessor 
T-cells). The rationale for employing thymic hormones 
therapeutically in adults is based on the obs|ryation 
that circulating thymic hormone levels decrease Hra- 4 
matically with age as the thymus inyolutes> decreas- 
ing the efficiency of immune function^^It has been Sug^ 
gesteil tljat the increased incidence 6f autoimmune 
diseases an^^ncers in the elderly population might 
reflect the loss of homeostatic control governed by the 
thyjniis (16). 

Clinical trials using mymic peptides sflggest that 
thymic hormones exert immunore^o9^ative effects 
when administered to patients wither -cell immunity. 
Randomized trials in cancer patient^have indicated 



*1 -cells are lyntphocytes pi-oduClKl by tho thymus. SoinB-TH^ella recognize 
antigen^ «nd aoiid mossngoa to B-colIs. which-«tart mritlng antibodies Soino 
r- cells assistrU-cells in making antibodies; oihers^afippreas the same ppoc-> 
oss; Atlll others arc thcinsolvos capalfle of soekiixg out apMSodv'bearing cHfc 
and killing thcni. 
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that thyirtosin fraction f>^(whk:h (:orj|taiivs a number of 
active poptidCiS) may bo efficacious when A(inuntst(;i ed 
as an adjunc^ to cowventional chemotherapy or radi- 
ation thoi apy by ^g^ncing the iniraunosuppressive sjde 
vwffects of Radiation and chemotherapy and helping the 
j^\)alient to mount a lesponse to the disease. Other 
^^thyli^S^fe^tors (i.e., thymic humoral factor «nd thymic 
facmr X) have shown promise in treat\nf? a variety of 
infectious diseases caused by Adenoviruses, Potential 
therajXHitic applications ai^ also l)eing investigated foi' 
autoimmune diseases. It is thought th||8|wi[)me thymic 
tiornujjies may h(j|p norpialize the aberi ant Immuno- 
regulatory cell activity that is characteristic of these 
diseases. 



(Joncfhsion 

Many futui e pharmaceuticals, which cannot yet be 
identified, are likely to emerge during this decade 
from the basic work in bioteclinblogy now under way. 
Tfieir development wotild provide new thei apies for 
many of theconditions that impair the functionjil 
ability of many of todc\y's elderly. The advances aris- 
ing from current basic research are expected to gen- 
orate both new products and greater understanding 
of the aging procesi{. This understanding should lead 
to significant l eductions in the severity of chronic ill* 
ness among the elderly and in the cost of health care 
for this growing .sej^ment of the U.S. population. 
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Workplace Technology 
and the' Employment of Older Adults 



' Figure E-1.'~Ptrcont Men Aged 58 to 63 Not in tiie 
Labor Force, by Type of Longest Held Job.and 
Presence or Absenee of Work Limitations 
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SOURCE Retirement History Survey (1969). 
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Figure Work DItabilHy Rates for Men, by Selected Age Groups, 1970-180 

(In percent) 




SOURCE: National Health Ihtarvlaw Survay, National Canter for Health Sta^ttlcs In Feldman (1983). 



Figure E*3.— Woric Disability Rates for Men and Women, by Selected Age Groups, 

1976 (In percent) 

25r 




46(} * Technology and Aging in America 
J 

Figure E-4.— Work Disability Rates for Mon, by Selected Age Gruups and Years 

of Education, 1976 (In percent) 
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(1«bl« E l.— LirtxK Fore* P«tllolpatlon R«tM tnd NumtMr of Woft(«rt 4S# by S«x and Agt, S«l*ct«d Years, ifiJ7-63 

■ , ^ ,, Number (In millions) LFPR* (In pereent) 

Year Total MerT .Women Men Women 

An* 45-54: 

1947 10.6 7.9 2.7 ^ 95.5% ' 32.7% * 

1950 ^ 11.5 8.2 3.3 95.8 ' 38.0 

1960 14.'9 9.6 5.3 95.8 49.8 

1970 ^ 17.0 10.5 6.5 94.3 6^4 

1980 16.9 9.9 7.0 91.2 ^9.9 

1963 1§.9 9.7^ 7.2 90.8 / 62.3 

Ag0 56-64: 

1947 <^ 7.2 5.6 1.5 89.6 24.3 

1950 ./. 7.6 5.8 1.8 86.9 27.0 

I960..... V. 9.4 6.4 ' 3.0 ' 86.3 37.2 

1970 11.3 7.1 / 4.2 / 83.0 43.0 • 

1980 11.8 7.2 4.6 72.3 > 44.5 

1963 12.1 7.2 4.9 , 69.7 42.1 

Age 65+: " 

1947 2.8 2.4 0.4 47.8 8.1 

1950 3.0 2.5 0.6 45.8 9.7 

1960 3.2 2.3 0.9 33.1 '• 10.8 

1970 3.2 1.1 26.8 9.7 . 

1980 3.0 *T9 1.1 19.1 8.1 

1983 3.0 • 1.8 1^2 16.5 7.9 ^ 

*Labor Force Partlclpatloif Rate. ' 

SOURCES: tSbo Handbook ol Labor Statistics. Bureau o( Labor Statistics; 1963 data (rom Employment and Earnings, Bureau of Latwr Statistics. January 1964. 



Table E'2.-r-Etfipl9fmwt by Age, Selacted Years, 1950-95 (numbart In millions) 

^ " 1950W^ > 1960 1970 1982 .-^ " 1995 

Age Number Perc^H^ Number Percent* Number' Percent Number Percent Number Percent 

16-44' , . . . . 41.7 K% 44.6^ 62% ^ 543 63% 7a2 71% ^^4 70% 

45-54 11.5 18 14.^ 62 17.0 20 16.9 15 25.0 19 

55-64 7.6 i2 9.h—~~13 11.a 13 1?.0 11 11.Q 8 

65+ .' . . 3.0 5 3.2 4.5 4.5 • 3.7 3.0 .^7 _ 3.1 2.3 

Median age (years) . . 38.6 ^ 40.5 39.0 34.8 ^ . 37.3 

SOURCE: T«ble 2. Handbook of Labor Statistics 1900. Burtw of Labor Stttfttlcs. . " . 
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Table £ 3. -^Civilian Lal||||^Force, by Sax^ Age, at]Kd Rrfca, 1955-63 (num^re in millions, LFPR In percent) 

^ _ _ " 1965 1970 " ^ 198 3" 

^ Number 'LFPR^ ^^Numbe r LFPR Numbei ; ^ 

M0n: . " - " ^ 

45^ 8.9 96.5% 10.4 ,94.3% 9.7 

55-64 6.6 87.9 7.1 . 83.0 7.2 

65+ 2.5 9.6 . 2.2 * 26.8 1.8 

65-69 — , — ^ 1.0 

70+ ./ — — . _ _ 0.8 

White: ^ ' . ' ^ 

45-54 B.O 96.7 9.5 94.9 8.6 t 

55-64 5.7. 88.4 6.5 76 5 6.5 , 

66+ 2.3 39.5 2.0 26.7 ' 1.6 

65-69 , ^ ^ „ _ _ 0.9 

-70+ : - - - -V 0.7 . . 

Black ar}d other races: • ' • u 

45-54 0.8 94.2 9.3 • 88.2 0.8 

55-64 0.5 83.1 6.1 79.2 0.5 

65+ 0.2 40.0 0.2 27.4 - / 0.1 

' 65-69 — ^ — ^ — 0.0^5^ 

70+ ; _ . • , _ ^ _ 0.05 

Wonwn: ^ • * 

45-54 4.2 i»3.8 6.5 54.4 ^ 7.2 

55-64 2.4 32.5 4.1 43.0 4.9 

65+ 0.8 10.6 1.1 9.7 • 1.2 

65-69 . r < — — — - ^ ' 0.7 

70+ . ? — — ^ " — ^ 0^5 

White: , 

45-54 3.7 \ 42.7 " 5.8 53.7 ' 6.2 

55r64 2.2 31.8 , 3.7 42.6 . 4.3 

65+ 0.7 10.5 1.0 S.5 ' 1.1 

65-69 -* — — — , 0.7 

70+ , — — . — — ^ . ^ 0-4 

Black and other races: 

45-54 I 0.5 , * 54.8 " 0.8 60.2 0.8 

55-64 ' 0.2 . 40.7 p.4 47.1 05 

65+ 0.06 " 12.2 '0.1 12.2 ' 0.1 1 

65-69 ..: — ' ^ ^ ^ Q06 

70+ > * — — — — ' 0.04 

; — — — : C , — 

"Labor foice participation rate 

SOURCE:; 1980 Handbook of LntyoitSlstlstlcs, Bureau pf Labor Slallstlcs: 1963 data from Employment and EaminQh, Bureau of Labor Statistics, January 1984 

' ' ' . . I 



LFPR 
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16,9 
25.0 
12.0 
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18.9 V 
9.2 

62.3 
42.1 

7.9 
15.0' 

4.5 
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Tabit E-4.-^Job Distribution by Industry, 1900-83 <numi«9r« in mHtlont) 



1900 



Industry 



1820% 



1940 



1960 



1970 



1963 



Mining 0.6 

Constmctlpn 1.1 

. Manufacture 5.5 

transport .2.3 

Jrad*. ....'V..., 2.« 

■ Finance 0.3 

{'IBarvfces.';. .1.7 

^Govemcnent 1.1 

total, non-fanm. " 
•employment 



8 
36 

\l 

Z 
11 



1.2 
0.9 
19.7 
'•'4.3 
4.0 



3 
39 

11 
• 15 

^ 1 




^- 0.9 


■3% 


0.7 


• 1% 


0.6 


'1% 


t.3 i 


* 4 


3.6 . 


5 


3.6 


5, • 


ii:« i 


34:. ■ 


16.8 


31 


19.3 


27 - 


3.0 


' 9 


4.0- 


7 


4.5 


6 


" 6.8 


, 21 


11.4 


21 


15.0 


•21 


o1-5 . 


5 - 


2.6^ . 


5 . " 


3.6 


- 5 


,;3.7 


11 


7.4 


14 ^ 


11.5 


16 


,4.2 


13 , 


. ■&.3 .• 


15 i^*' 


12.6 


18 . 



i.O 

4.0 
18.5 

5.0 
20.1 

5.5 
19.7 
15.9 



1% 
4 
21 

6. 
22 

6 
•£2 
.18 



*v 57.4 



32.4 



54.2 



70.9 



90.1 



: SOURCES: F,bm S. 8t.w|n.n, iflrt), ^9lfA9^Q*rtnO^W^4i^^^ 

of th«C«A»ut,18e2._1B83:fmp/oxm«»f «jrff«m/nff», U.S. aiiftwj of Ltbor SUfl.tIci, vol, 31(6), June 1984. • '"'•"° '~'*»"""'<5r 
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Jt£i0 E-5.— Industry Dlttribullon of Employ#d Men m<1 Women Aged 45 + , 1980 (percent) 

; _L 1. : , \t . it 

Men ♦ Women 



lihdustr y 
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11 



Agriculture' ^ 

Private Household > > — 

SOURCE: Nttlqntf Policy Center on EmploymenI tncl Retlremenl^ University of Southern C»»fomle. unpublished deta from the 1060 Currwnt PopuMion SutY^y. 



^ * Table E-6.— DIetribution of Workere Aged 65^ and 65+, by Firm Size, 1979 (percent) 

> J WorlCers age 55-64 y Workers age 65-f 

Firm size ^ 

Jnum6er»of employees) 

' . — — ' — . — 

Mining 

Construction ' ' 

Manufacturing : . . 

Transportation/utilities 

Wholesale trade 

Retail trade — 

FInance/lnsuraoce/reai estate . 
Services . . \ . : . . 

Public adnMnistratloo . ^ . . . : . ^ 

•NOTE:' The stmpte Mze on which the percentage^ are calculated Is the population for which a firm size Is Itfentlfled; un^rtaln responses are not Included. 
SOURCE: National Policy Center on Emt)!oymen! ani»«etlfement, University of Southern Catlforrffa, unpublished data fronfa special aupplement to Ihe May 1979 Cur^ 
rent PppuiMtion Survey. v ' . * ' , . » ^ 
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Table Unemployment by Reason for Unemployment, by Sex end Age, 1968-81 Averageit^rcent) 



Jot? losers 
On 



Other 



Job 



Characteristics 

V IJ<^ . — ■■ ■ 


. Total 


Total ' IJvoft . 


job losefB • 


leavers 


Reentrants 


25-54. : 9'. . . 

65 and over , T. . .\ 


.. 3.7"// 
3.0 - 

, 3.6 ■ 


2.7% 09% 
2.3 • 0.7 
1.8 ' 0J3 


1.8% 
1.5 

1.3 ■ 


0,4% 
0.2 

0.2 . 


0.5% 

0.5 

0.6 


W^n0n: 

'■ 25^54 

55-et4 . 

65 and over . .mi" , ■'■ 


^.5 
3.4 

3.6 ^ . 


2.4 0.9 
2.Q 0.8 
1.9 . ' 0.7 


1.5 

1.3' • 
V2 


0.8 

0.4?' 

0.3 


2.r. 

0.9 
1.4 


- . *T ' — 

SOURCE: P. l-. Rone*. "The Labor MarKtt 


fl^ems of Older Workeris/' Monthly L^bor f?»^ew. 
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Tabl« E-8.~M«dlan WMkt o( Un*niployni«nt for ail P«rton« With .Un«mpioynient 
ExfMrtom^, S«l«ctMl Ymiv, by S«k and 8«i*ot*d Ao* Qroup* 

^ Characteristlt: '' 1973 ^ ^975 197 8 198? 

MSfi' . • IHl ^ ~~ — # 

• If-^]' ^ 8.9 -14.2 11.6. ■ 13.7 

. -65andQver.. ^ 19.1 I8.3 ' 16.2 

Wom0n: » • ' ^ 

25-54, ,. 6.9 11.3 9.1 '113 

' It^^^ • V 16.6 11.7 . 11.2 

■ 65 and over 8.6 qkl 14.3 13.3 ^T"^ ' 

, • SOURCE; P. L. Ron»«, 'Th« L«bor M«rt(«f^robl«m« o\ oidar Worktrs." Monthly L$bor R0yl*w, May 1063. * 

' . ■ • 

f 7abl« E-9.— P«ro«ntao« IncraaM In Un«mploym«nt 

. , . for Job 8%|ic«rt Whon Including OitcouragWd 

' . ;^Wor1cera, by Sox and Solootod A0e Groups 

(pvorago ol 1968-81) - 

! 

' . V V AQe.25 Age 65 . / ' ^ 

' ■ Sex ^ ' to 54 .to 64 Age 65+ - . I 

^ * .Merv ' 6.2% 0.5% . ' 3.2% • 

SoD^CE: V^. Ron»», "Th« L«bor M«r«(«t Pr6blem8 ot Olditr Workers." Von!h/y > 
. ; o** - .1 Labor flrW^tf, May 1963., ^ - ■> . ^ -i > 

Tabjo E-10.— P'eroontage of To^al Monoy Incbma by,5ource. AlPPersons Agad 65+ 

^ — - ^ : j_\ ^ ■ - o 

1- - ' • I / ■ Private - .Asset Government 

tncome (1979) , . Earnings .SS^^' - ■ .pensions - Ipcome - alslstan ce - 

ts^^-QQ3- - - • ^ J^" ' " 6% m 

$5,000-9,999 10 59 12 * ' 1*; a 



' ••■ 18 ,43 17 X 19 ■ '3 ^ 

SOURCE; '^"'"^ ^''^y^^V B«n»"« ni"«rch In.Htut.. 1962, T*bl, 1-20. p»o« 3^. T.bul«- 



»2^-QQQ^ 4b , 1^ 13 . 2.7 > .1 4 
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Table E 11.— Total Inooma lor Famlllas and Uhralatad Individuals, by Aoa,/982 



Under 65 



65+ 



Income Class ^ 

FMrnllles: 

< $7,499 

$7,500'-1 2,499 . 
$12,500-17,499 
$17,500-24,499 



Percenf 



Number . / 



Percent 



Number 



$25,0a(H 

Mean income 

Total number . 



11% ^ 5,697,560 

. 10 - 5,179,600 
11 5,697,5^0 
18 9,323,280 
60 - i 26,898,000 

$28,585 
51,796,000 



■ J 4% 
22 
18 
19 
26 



$20,990 
9.597,000 



1,343.580 
2,111.340 
1,727,460 
1,823,430 
2,501,000 



Unrelated Individuals: 

< $5,000 

■ $5,000-5,999 

$6,000-6.999 

. $7,000-9,999. ... , 
^ $10,000-17,499 . . , 
' $17,500^ 

Mean tjff^m^. . . 

Total number . . . 



21 
6 
3 
11 
28 
31 



$14,602 
19.502.000 



4,095,420 
1,170,120 
585,060 
2,145,220 
5,460,560 
6,045,620 



^ 32 


^ -2.689,920 


14 


1.176.840 


9 ^ , 


797,000 


17 


1 ,400,000 


17 


1,408,000 


11 


936,000 



$9,366 
8,406,000 



SOURCE: D«rlvod ffom Current PopulsUon Reports, S«rle$ P-60. No. 140, -'Money Income and Poverty Status o( Families ancf-PerBons In Ihe United States. 
1982.'* U.S Ouroau of the Censua? table 6, p. 12.^ 

V 

Tabln &.1 2.- Work status of Adults Ag«d 65+, 1979 <p«rc«nt) 



Work st^us 




Couples, 






Singles 




65-69 


70-72 1 




r65-69 


70-72 


73+ 


Full time ■ ^ 


14%- 


6% 


-3% 


. '7% 


4% 


1% 


Part-time 


26 


23 


12 


^ 21 


13 


6 




60 


71 


85 < 


72 ♦ 


83 


93 



SOURCE: T. BoriJIUrl, income Mnd Bxp^ndttunB of th0 EtdBhy, Contract No. ^-aoso. •ubml!(t«d to the <J[f flee of Teotinology 
Asseswnent, Octot>f r 1063. 

^ • - I • - . . • - 

y Table E-13.-T-Estimat«d fH»»n Incoms of E^dsily Psraons, by Sourc* of income, 
^ Ssx, and Sslectsd J^gs Groups (1980 Dollars) ' . 

V 

. Age grpup 



M«n: 

62-64 . . 
65-71,.. 
65-67 . . 
68-71 . . 
72+ ... . 
Womtn: 
62- 
65-7 

65-67 

68-71 . . . .^ 
72+ 



s _ 



Earnings - 


■ . Social, Security 


pensions 


(1980) 


" * (1982) ^ 


(1982) 










$3,949 . 


$2,334 


$8,369, ^ 






5,084 


1,876; 
) 1,736 




4,97£ 


7,454 


4,138 


' 601 






1,141 


% 


3,1|^ 




6,255 




■ ^ ^ 259 



SOURCES: EAmhigft— T/)« £ld0r1y and th^ Future Economy, Liw^nc« Olton^t 1061, 
Ptntlont— 8. R. Z«dttw9kl, fSllcH>4tmuMlon of th^ Prfvaf PmiBkm sytimn: Fdur f 



0, p. 52; Social sfcurity and 
otk)n» to th0 Y—r2020, Urt)«n 



tnstitut*. JAnuary 10^. t«bt« 5. p. 25. 



o jr 
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Table E-14.--Dl8trfbuMon of Partont Ao#d 58*63 by Self-Raportad HMlth Status, by Marital Status and 

Salactad Aga Groups, 1M9 



Men, no spouse 



Women, no spouse 



Health status 



Number (millions): 

•Total 

Percent of above: 



Don't know. 



Total 


^dtal 


56-59 


60-61 


62-63 


Total 


58-59 


60-61 


62-63 


Total 


58-59 


"60-61 


.62-63. 


6.8- 


^1 


• 1.5 


1.4 


1.3 


Q.7 


0.3 


0.2 


0.2 


2 


0,6 


0.6 


0.7 


43% 


.35%' 


34% 


35% 


36% 


28% 


25% 


30% 


30% 


35% 


35% 


35% 


34% 


41 ^ 


42 


44» ■ 


42 


41 


41 


43 - 


• 40 


38 


39 


41 


38 


39 


20 


19 . 




21 


19 


27 


29 


25 


■28 


20 


20 


21 


20, 


4 


3 


. 3 ' • 


■ -2 


4 


4 . 


3 


5 


4 


5 


4 


5 


6 



SOdRCE- R0tir9m0nt Hfatory Survey, 1909. 



Tabia E-l 5.— Distribution of Parsons Agad 58-63 With Work Limitations, by Extani «f Limitation, Sax, Marital 

Status, and Salactad Aga Groups, 1969 



Extent of llrpltatlon 



Men, spouse present 



Men, no spouse 



Wonr>e», no spouse 



k\ Total 58-59 60-61 62-63 Total 58-59 60-61 62->63 Total. 58-59 60-61 62-63 



Number (millions): 

Total : ^ elB /4y1 ' 1.6 

Percent of above: 

No limitation 61% 63% . 67%' 

Mobility only 4 4 4 

Work limitation 35 33 29 



1.4 

62% 
4 - 
^94 



1.3 

58% 
4 

. 38 



0.7 

53% 

2 
44 



0.2 

59% 

2 
40.. 



0.3 

54% 

2 
44 



0.2 



2.0 



0.6 



47% 61% 
' 3 3 
50 ■ 36 



65% ,1^0% 

3 4 
32 , 36 



SOURCE: n9tir9n}»nriit9tory Survey, 1969 



•0.7 

58% 

3 
39 



tabi* E-16.— Work Llmltatl<9ns by Longast Held 
OccupatiOin, Persons Aged 58-63, i969 



Longest held occupation 



Number Peffcent 
reporting with worit 
<ln millions) li«nltatiops 



Total 

Professional . . . . 

Farm.et ./ 

Me^nager^ 

Clerical 

Sales ...!..:... 

Craftsman 

Opsrative 

Service 

Farm laborer. . . 
Nonfarm laboreff 



4.8 
0.4 
0.4 
0.8 

: 0.2 
0.2- 
1.1 
1.0 
0.3 

r0.1 
0.3 



SOURCE: MInmtn; Hlatoty 9firv*y, A»9. 



-35% 

21 

46 

28 

30 

31 

33 

39 
^8 

49 
*43 ■ 



/ 



\ 



/ 



ERJC 38-800 q.- 85 , . 



c 



■c ■ 
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Sex/age 



Table E-17.~L«bor Foro« Pfertlplpalflbn Ratos. Unitad Statat, 1900-83 (p«>c«nt In labor fore*) 

— ^^^^ - . Ci 



1900 



1920 



1940 



1944 



Both 

M0n: 

14+ ... 
14-17. , 
43-19., 
2Q-24 . . 
^5-34 . . 
35-44 . . 
45-54. . 
55-64 . . 
65+ . . . 

WomM 

14+ . . . 
14-17. . 
18-19. . 
20-24 . . 
25-34 . . 
35-44 . . 
45-54. • 
55-64 . . 
65+ . . . 



195Q 



1955 



1960 



1970 



1976 



1983 



" 55.0% 55.8% 55.9% 63.1% 58.3% 58.7% 57.4% 60.3% 61.2% •63.8% 



87.7. 

63.6 
91.7 

96.3 

93.3 
68.3 

20.4 

26.8 
32.1 

18.1 
14.1 

9.1 



85.9 



83.9 



— iS — 



52.6 
91.0 
98.1 
97.2 
95.5 
93.8 

mi 

t i 
24.1 

■t 

28.4 
38.1 
35.2 
22.4 
17.1 
18.7 
8.0 



44.2 
96.1 
99.0 
98.5 
97.1 
87.2 
45.0 

28.2 

23.3 
49.5 
S9.0 
28.8 
24.3 
25.4 
7.4 



89.8 

70.p 
98.6 
96.2 
99.0 
95.8 
92.1 
52.2 

36.8 

42.0 
55.0 
34.0 
40.5 
35.8 
27.0 
9.8 



84.4 

53.2 
89.0 
97.7 
97.6 
96.4 
87.0 
45.8 

33.1" 

31.5 
46.1 
34.§ 
39.1 
38.0 
32.5 
9.7 



83.6 
34.4 
49.S 
90.8 
96.4 
98.4 
94.3 
88.3 
40.6. 

34.8 
20.8 
29,9 
46^:0 
35.8 
41.6 
43.8 
36.7 
10.6 



79.7 
46.7 
73.1 
88.9 
92.9 
96.4 
92.9 
85.2 
32^ 

36.1 
34.6 
51.0 
46.1 
44.8 
43.1 
49.3 
42.5 
10.5 



79.2 
48.4 
68.8 
85.1 
94.2 
95.7 
90.6 
81.5 
25.8 

42.8 
40.6 
53.4 
57.5 
56.9 
50.9 
54.0 
40.7 
9.2 



76.9 

72.1 

85.2 

94.2 

94.6' 

90.8 

73.5 

19.4 

46.8 

58.9 
65.0 
69.7 
57.6 
54.6 
42.1 
7.8 



65.4 
82.9 

95.4 

69.7 
165 



58.4 
69.0 

69.6 
62.3 

7.9 



SOURCES. Adapted from Aging andSocl»ty. Volum* 1:An InvMtory ofRtt—rch Finding; by M. W. Rll«y«nd A. Foner. Russell Sag* Foundation 1968 Data 
* , 1979. and 1963 ^a frotrafmp/oymanf and Etmino: Buraau o» Labor Statistics. Januafy 1964. * 

f . ' - ■ ■ • 

Tabl«^-18.— Av«r«g« Monthly Retired Wbrfctr BMtfItt With and Without ^ 
Roduotlon fbrCariy Rotlramant, 1M1*80 



for 1»70. 



V 



At end 
of year 



Without reduction for 
early retirement 



1961 . 

1962 . 

1963 . 

1964 . 
196*.. 

1966 . 

1967 . 
1968. 
1969. 

1970 . 

1971 . 

1972 . 

1973 . 

1974 . 

1975 . 

1976 . 

1977 . 

1978 . 
1980 . 



. J, . 



Men 


Women 


Men 


$84 


$65 


$69 


85 


' . 66 ' ^ 


71-» 


87' 


67 


72 


' 88 


69 


73 


96 ' 


- 75 


79 


97 


76 


80 


99 


78 


82 


115 


93>' 


95 


118 


95 


97 


139 


112 


115 


156 


126 


130 


192 


156 


161 


197 


164 


164 


224 


186 ^ 


187 


247 


206 


207 


270 


224 




293 


242 




320 


264 ' 


268 


380 


288* 


349 



With reduction for 
early ret| ^ rement 



Women 



#1 



58 
59 

66 
' 78 
79 
94 
105 
130 
135 
154 
169 
183 
198 
214 
275 



SOURCE?; Aflapt^d from Blxby, 1876, p. 6, and Soc^ S»curi(y Bulltin, S«|9t«mb«r 1879, p 
p. 48. 1960. Social S»cui1ly BulMln/Annual StUMIcml Supptimtnt, 1982. 



Oi. From Foriar Ind 3oh*ab, 19(1^ 



Tabl« E-10.-R«tirt««' Antwtrt to HypotlMtlaal 
«<%Job Off«rt, by Y«m- of R«tlrtm«ht <p«ro«nt) 





1976 rallrees 


197B re^es 




1976 


1978 


.1978 


Definitely accept 


3% 


§% 


8% - 


Maybe accept — . . . 
No, health pTrobleme . , , 


14 


11 


20 


40 


40 


33 , 


No, other reasons 


48 


43 • 


, 42 



SOURCE: T. Borzltt^rl, Income Mnd £xj 

333^060, 9ubmMt9d to lh« 
f 1063. 




f/fc/m vf ih9 EldTly, Contract No. 
of T«ohnology A*Mttm«nt, October 



TabI* E-20.— RotlrMt' Attltudot' Towards Thair Ratiramant, t980-83 



— ■ — ^ — 

Reponse to question 

.... a ... . , .. 


Average 
1980-83 


1980 


198t 


1982 


1983 


QIad 1 retired. 


62% 


60% 


61% 


64% 


63% 


Rather still be working 


32 


30 


33 


32 


33, 




6 


10 


6 


4 


4 



*Not«: R«tpons« Is (o qufttlon: "Are you you r«tlr«d or would you r«th«r ttlll b« working?" 

SOURCE: Derived Uom AAlf^P Annuat Survfy of th9 Opinions of Oidmr Amwrtom, AARP, Wwhlnflton DC, 1980, 1W1, 1902, 1963. 



Table E-21.— Retirement Satltfa^on, by Income, 1983 



Incoime class 


\ 


< $4,000 


$4,000-$6,999 


$8,000-17,999 


' $18,000+ 


Glad retired 




35% . 


, 52% , . 


69% ^ 


81% 


Rattier still be working 




65 


46 


27 ^ 


14 



SOURCE: AARP 4m Annual Survey of tti» Opinions of Oldar AmaHcana. AARP, Wiwhlnflton, DC, July 1983, 



Table E-22.— Reperted Reason* for Not Working, IMIP-83 (percent) 



. . , — ^ 




■% ■ • 


Average 
1980-83 


1980 


1981 


1982 


1983 








31.3% 


32% 


27% 


34% 


32% 








21.8 


" 19 . 


24 


27/ 


Health 






25,8 ' 




. 33 


23 ' 


' 53 


No work available 






•ta 4,0 


2 , 


4 


5 


5 


Rules (retirement test) 






W 2,3 


2". 


3 


2 ■ 


2 


Don't know/other ' . . 






14.8 


. - 23' 


14 


12 
















. ■ : 





SOURCE: AARP 4th Annuat Survah^f Opinlona pf Otdmr.Amaricant, AAJHP, WMhIngton, DC, Ju^963. 
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TabiA E-23.— Number and Bato of Labor Force Participation, by Age, &ex iind R'^, 1990 and 1995 

"<numb«|jjQ milliont) ^ 



1990 



Number 



.LFPR* 
(in percent) 



Number 



1995 



LFPR 
(in percent) 



fioth sex0$ mnd rac0$: 

45-54 • • 

55-64 

65+ , 

White*. 

45-54 

55-64 ■ 

65+ ».-..... 

Black and other races: 

45-54 

. 55-64.. 

65+ : 

Wom0n: 

White. a 

45-54 

55-64 ' 

65+....,..'^ 

Black and oth^r races: 

45-54 

55-64 " - 

65+ . ." ; . . . ■ 

•L«bor forco parlicipalton r«lo " , 

SOURCE: Bureau ol Ltjbor Statistics, iinpublishad data. 
» ■ " 



19.9 
11.0 
3.2 
V 

' 9.9 
5.8 
1.7 

1.2- 
0.6 . 
0.1 



7.5 
4.0 
1:2 

1.2 
0.6 
0.2 



78.8% 

52.7 

10.5 



92.3 
66.3 
15.3 

84.1 
58.9 
12.0 



67.1 
41.2 
7.4 

66.6 
43.6 
8.2 



24.9 
10.9 
3.1 



12.2 
-5.7 
1.6 

1.6 
0.7 
0.1 



9.5 
4.0 
1.1 

1.6- 

0.7 
0.2 



80.0% 

9.5 
• 9.5 



92.1 
65.5 
13.7 

84.2 
57.4 
9.9 



69.7 
42.2 
6.9 



• 68.4 
43.7 



Table E-24.— Number and Rate of Labor 4^orce Parflbipation, by Age^ Race and Sex, 1996: 
^ Middle-Growth TVend Pr olecHons 



Number (In millions) 



Labor force participation 

^ — 



White 



Black 
and other 



Rate (in per^^nt)^ 



White 



Black 
^and other 



aten: ' 

. 16-24 

25--34 

^5-44 

^^5-54 

55-64 : 

65+,...^ 

Wommn: 

^ 16-24 

25-34 

35-44> *, ^ : . . 

45-54 ' 

55-64 - . . . 

cj^^r.. ^ 

SofficE: Bur«9u ol Labor Statistics,' iinpublishad (teta. 



9.3 
15.3 
16.7 
12.2 
5.7 
'1.6 

9.0... 
1114 

4.0 

.• 1.2 



1.3 

2.8* 

2.7 

\l 

0.1 

1.5 
2.9 
2.9 
1.6 
, 0.7. 

0.2 ^ 



79.1% 

94.6 

96.2 

92.1 

65.5 

13.7 • 



* ■ 




52.7% 
86.0 
90.5 
84.2 
57.4 
9.9 

55.3" . 
81.1 
J 
.4 
43J 
7.7 
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Ta|9ie E-2S.— L«t)or Force Participation Rates by 
Age, Race and ScfX, 1995 



1995 



Both: 

65+ 9-5% 

65-69 '. .- 17.9 ) 

70-74 ; . . : 10.3 

'75+ - ^ ,, 3.6 

White: • 

65+ 13.7 

65-69^ ^ 21.8 

70-74 ^j- '. . 14.1 

75+.; 6.6 

Black and other races: \ 

65+ .V...: .-. : >' 9.9 

65-69 15.6 

70-74 11-0 

75+...., 4.0 

Womert: * 

White: ' 

65+ 6.9 

65-69 14.7 

70-7J4s, 7.3 

75+.. \ , 2.1 

Black and other races: 

65+ ^. . . 7.7 

65-69 ?^ 18.8 

70-74 4.9 

75+ 1.6 . 

■ 1 : V 

SOURCE: Bureau of Labor Stallsllcs, unpubllshad data 



Table E-26.<— Labor Forca Participation Rataa, by 
Salactad Age Qroupa, 1995 and 2020 (In parctnt) 



1995* 2020 



16-24 16%-, ^ 16% ^ 

25-34 26 , 24 ' , 

35-44 28 ' J3 ■ _ 

45-54 19' \ TO \ 

55-64 * 1 29.3 14.3 1 37.5 - ^ " * . 

65^>...- 2.3 1 ^' ^.2 I 

SOURCE: Bureau of labcAr Sta^stlos. unpublished data. 
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' Table E-27.— Actuil atid Projtcted Em|^oyintnt by Industry, Selected Yeare, 

1M2-tt5 (nu?nber» In mllllont) 



1982 1990 1995 

Industry (actual) (projected) (projected) 

Agriculture 2,8 ' 2.7 "2.6 

• Mining 0.7 0.8 0.9 

Construction 5.5 7.0 7.9 

Manufacturing 11.3 13.6 14.5* 

Durable goods 7.9 , 8.7 9.0 

Transportation 3.1 3.5 ' 3,6 

" Communications.........* m ^-^ 2,0- 

Public utri^Mes ^ 1.0 1.1 1.1 

Trade 22.i5 26.3 28.5 

Finance/insurance/real estate. S.8 7.1 ^7.7 

Services ' 24.3 29.3 32.6 

GovernVnent 1,5 1-.6 1.7 

. , . , 1 



SOURCE: V. A. Ptrtonick, "Th« Job Outlook Through 1995: Industry Output and Cmp^ovfTwnf Projections, " Monthly Lubor Review, 
November 1963. 



Table E-28.— Projected Employment Changes for Selected Industries, 1982-95 

> ^ ' ' . Average annual rate of change 

Industry ^ 1982-9 5 1982-89 1990-95 

Faatast growing: \ v 

Medical and dental Instruments „ 4.3% 3.2% 6.1% 

Business sen/ices * 3.9 . 4.1 3.6 

Iron and ores mining , * 3.9 5.7 1.1 

Computers and peripheral equipment ^ 3.8 4.0 3.4 

Audio and T.V, broadcasting. .V 3.8 4.2 4.0 

Other medical services / 3.8 3.6 ^ ^ 4.0 

Plastics products 3.5 4.1 * 2.4 

Scientific and control instruments 3.4 3.2 3,7 

Electronic components ^ ' ' 3.2 ' 3.6 2,7 

New construction . 3.1 - 3.3 ^ 2.8' 

Moat rapidly dacHning: / 

Leather tanning an<^ industry -3.3 -2.3 -4.9 

Dairy products -2,3 ^ -2.1 -2.6 

Wooden containers ' -2.3 -2,3" -2.2 

Leather products ^. -2.2 -2,4 -1.9 

.Tobacco manufactCirars -2.i -1.2 . . -3.4 

Bakery products /....».... - 2.0 - 1 .0 - 3.7 

Rail transport -1,6 -1.8 -^1.2 

Cottqn V. -1.5 -1.5 -1.5 

Private householdsv- ! -1.5 -1.8 --0.8 

Dairy and poultry pro ducts -1.3 - 1.4 -1.3 

* ■ ■ • ■ • ■ . — , _ . 

SOURCE: V. A. P^rtonlck "Th« Job Outlook Through 1 ©06: Industry Output and Employment Projections," Monthly Labor Review, 

Novtmtor 1MQ. " , 
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^ r 

Tibl«.E-29.— Projtctlont of tti# Twenty Fastttt 
Growing Occupftlont, Ptrctnt liibrti|r 19a2*9& 

^ . Percent growth ^ 
Occupation ^ \. In employment 

Computer service techniclohs,^ . . ; 96.8% ^ . 

Ljegal Mslstante 94.3 

Cottiputer systems analysts - 85.3 " 

Ck)rnjMt6r programmers . . . : 76.9 j 

Computer operators 75.8 

Office machine repairers ; 71.7 , 

Ph^lca) therapy assistants 67.fiU| 

Electrical engineers ■ • • 65.3^ 

Clyll engineering technicians 63.9 

Periphery EDP equipment operators ^ ♦ 63.5 

Insurance clerks, medical 62.2 

Electrical and electronic technicians 60.7 

Occupat^nal therapists 59.8 

Surveyor helpers 58.6 

Credit clerks, thanking and Insurance 54.1 

Physical therapists 53.6 

Employment Interviewers 52.5 v 

Mbchanical engineers 51.5 

Mechanical engineering technicians ^ . 51.6 

Compression and li^Jectlon molding * /"^\/ 

machine operators 50.3 

SOURCE: Q..T. SIMstrl, J. ^LukMlowtoz. and E. M. EIntUln. "Occupation*! 

Ernploymnt ProJ«cUpnt Through 1905," Monthly Labor RBvlmw, ' 
November 10S3. 
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Table E Pro)#ctk>n8 of the Forty Occupations With Largest Growth, 1982-95 

^Rcertt of 
growth In 



^ Occupation 

Building custodians \ , r 

Cashiers 

Secretaries <t 

General clerks, office 

Salesclerks 

Nurses, professional 

Wallers and waitresses 

Teachers, kindergarten and elem 

Truckdrlvers 

Nursing aides ang orderlies 

Sales representatives, technical 

Accountants and auditors .\ . . . 

Auto mechanics 

SupervlsorS'Of blue collar workers 

Kitchen helpers 

Guards and doorkeepers ^ 

Food prep and fast food workers. 

Managers, store 

Carpenters .7 

Electrical an^ electronic engineers 

Licensed practical nurses 

Computer systems analysts , 

Electrical engineers - jf* 

Computer programmers* 

Maintenance repairers, utility 

Helpers, trade 

Receptionists 

Electricians ?r 

Physicians .... 

Clerical supervisors . . , 

Computer operators 

Sales reps, nontechnical , 

Lawyers :< 

Slock clerks 

Typists 

Delivery jand route workers 

Booke<^R0rs, hand 

Cooks, restaurants 

Bank tellers 

Cooks, fast food 



^^Change In total 
employment (thousands) 



total errlployment 



Percent Increase 
in occupation 



V 



770 


^5,U /O 


7AA 

I **** * 




710 




\>%yo 


0 7 
1 


DOO 










9 9 


^11 


9 n 




J 7 


AO'X 


■ 17 

1 ./ 


oOD 


1.0 


'XAA 


l.O 


*\0A 


H l.O 








1 9 


ouu 


1 0 
1 .ii 


OQ7 




909 ■ 


1.1 


OA~7 


l.U 




u.y 




u.y 




0.8 


onor 


# U.O 


OC\f\ 
iiUO 


U-o 


1 0*^ 


U.O 


ion 


r U./ 


\ 1QQ - ' 


n 7- 
U./ 


\l73 


0.7 


W 


• 0.7 


162 , 


0.6 


160 


0.6 


160 


0.6 




0.6 




0.6 




0.6 




0.6 


152- 


0.6 • 


149 


0.6- 


. 142 


; 0.6 


litf- 


\ 0.6 





SOUr^CE Q. T Slfvostrl. J M. Lukasiewicz, and M. E. EInsfiln. ■'Occupntlon^l Employment Pro|ect!o/i9 Through Monthly L$bor Review, November 1983. 
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Table E-31.— ProJacNont of tht Twtnty Most Rapidly 
Declining OccupatlontI, 1982*65 

■ Percent 
decline In 

Occupatlot^ j ^ employment 

Railroad conductors 320% 

Aifcraft structure assemblers 21.0 

Central telephone operators 20.0 

Taxi drivers . . 18-9 

Postal clerks 17.9 

Private household workers 16.9 

Child cane workers ' 16.9 

Maids and servants 16.7 

Farm laborers . - ' ^ — 15.9 

College and university faculty-- 15.0 

Roustabouts 14.4 

Postmasters and mall superintendents 13 8 

Rotary drill operators and helpers 11.6 ^ 

Graduate assistants : . ^1.2 

Data entry operators . . T ^^^-^ 

Stenographers ^7,4 

Farm owners and tenants / ) 7.3 

Typesetters and compositors • -/ ^-^ 

Butchers and meat cutters -6.3, 

Farm supervisors 3.7 

SOURCE: G. T. Sllveslrl, J. M. Lukasiewicz, and M. E. Einslaln. "Occupational 
Employment Projactlons Through 1905" Monthly Labor Review, 
A November 1963. 



Table E-32«~ Distribution of Employment by 
Occupational Qroup, 1962 and Projactad 1995 (parctnt) 



Occupational group 



1982 1995 



Professional, technical, and related 
:Manager3, pfficials and pn^prietors 
Salesvyorke 

Clerical wo\i<ers .... ^^y. 
Craft and re^Qted ^teit^erB 
Operatives 

Service workers ^ . . 

Laborers except fariVi . . 
Farmers and farmworkers 




16.3% 

9.4 

6.9 
18.8 
11.4 
12.^ 
16.0 

5.8 

2J 



17.1%- 

9.6 

6.9 
18.9 
^1-6 
12.1 
16.3 

5.5 

1.9 



SOURCE: Q. T. SllvaatrU J. M. Lukasiewicz, and M. E.^EInsteln. '^Occupational 
Employmant Projaotlons Through 1d©5.*' Monthly Ltbor Revlew\ 
- November 1963. 
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Tabte E-33.-^EstlmaAd and Projacted Maan Incoma; Salactacf Years: t«80-2050 



I^Qe group 



6V71 ■ 

72+ . . 

All 65 + 
Women: 

65-71 . . 

72+ ... 

All 65 + 
Families: 

65-71 . . 

72 + . . 

All 65 + 



1980 


1^ 


2050 


$8,369 


$9,078 


$10,094 


7.454 • 


8,101 


9.042 


X850 


8.5G7 


9.5>?^ 


7.297' 


7.989 


^ fm 


6.255 


6.885 , ^ 


->6.528 


6,658 


7,303 


^^8,703 


18,019 


19.925 


22,270 


14.964 


16.675 


18,874 


16.608 


18.452 


20,746 



SOURCE: L. CXst^. C. Caton, and M Duffy, The Bderty.Mna the Future Economy, 1961. table 3-9, p. 62. 



Table E'34.— Current and Projected Distribution 
of Elderly With incomes Beiow Adequate Budget 
Li^veis, by Selected Age Qroups, 1979-2005 







1979^ 


1990 


" 2005 


indiyUunls: 










Men: 










eSrrZi; 




45% 


42% 


36% 


72+ 


■if 


50 - 


47 


39 


Women: 










65-71.:....... 




'50 


46 


39 


72 + 




59 


52 


38 


All individuals- . . 




54 , 


49- 


"38 


F^milhs: 




/■J 






Head 65-71 




29 


' 24 


■19 


Head 72 + 




K 41 


36 


.28 


A it famines: 




-34 • 


29 - • 


■ 23 



SOURCE;L. OI»»n, C. C»ton, and M. Duffy, Th» EWrlytayri the Futuff Economy, 
1981, tibia 3-9. p. M. , ■ » 



Table E-35.— Projected Mean Income (1980 dollars), by Source, Sex, and Selected Age Groups, 1M2 2620 



Men: 

62-64. . 
65-67 . . 
68-71 . . 
72+ . 

n Women: 

62-64 . . 
65-67. . 
. 68-71.. 
72+ , . . 





Social Security 






Private pensioriS^ 




1982* 


2000 


20^0 


1982 


2000 . 


2020 


$3,949 
5,084 . 
4,972 
4,13a 


$5,791 
5,573 
5,526 
4,589 


$8,061 
7,865 
7,831 
6,571 


$2,334 
1.876 
1.736 
601 


$3,V03 • 
3.509 ' 
2,834 
1,419 


$4,974 
-4.521 
,- A518 
3.586 

o. 


' 2^37 

'3;i15 
3,219 
3,271 


3,233 
. 3.452 
■ 3,362 
3,558 


4,674 
4.804 
4,992 
4.594 


"il41 
84§ 
771. 
259 


i.fflJs " 

- 1.684 ^ 
1.103 
586 . ' 


1.865 
1,897 
1.776 
1,047 



SOURCE S R Zedlowskl. MIcroslmuUtlon of the Privete Pension System: Four Projfctfona to the Yeer ^020, Urban InstllutS^ January 1963. jublfl 5. p. 25. 
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Table E Distribution of Elderty Persons^lth Private Peniionsf 191^^ Estimates, 
and Projections M 2000 and 2020, by Sex 







Men 






Women 




1982 


2000* 


2020 


1982 , 


?000 2020 


65-67 
68 71 
72+ . . 


25% 

31 

' 25 


53% 
54 
55 
43 


62% 
K 65 
66 
63 


9% 
11 
12 
■ 9 


23% 39% 
24 41 
23 42 
16 31 


SOURCE; 5. R. ZmllewikI, Mlcro^mulaHon of thi» PrivM'^uision System: Four Projections to the Yestr 2020. Urban Inalllute. 
January 1983. table 6 p. 27. . W 



Table E37. 



Age In 
1979 



-Projected Futjure Annual Family Income 
at Age 65 (1982i)olliir8) 



Year of 
retiremenji 



Married 
couples 



Non-marrleds 



25-34 


. . - . . 2013-2023 


$34,088 


$15,697 


35-44 


., . 2003-2013 


29,709 


14,921 


45-54 


1993-2003 


22,469 


9346 

^ 7rr!7 


55-64 


1983-1993 


' 17,347 



Employee Benefit ReseaipFlnstltute, 1^2, table 111-17, p. 100. 



Table E-38.— Percent of Workers Not in the Labor 
Force, by Years df Education, 1969 



Years ^p'f education 


Number reporting 


Percent not in 


(in thousands) 


the labor rorce 


Total 


4,823 


17% 


0-8 


2,106 


21 


9-11 


891 


17 


12 


1,031 


11 


13 or more 


795 


12 



SOURCE: netiremeiti History Survey, 1969. 



Table E-39.— Comparison of Surveys on Work Force Disability, 1969-80 





Percerrt without 


Pe'rcent with work 


Percent unable 


Percent limited In 






disability 




1 


Imitations 




to work . 




activity 




45- 


55- 




45- 


' 55- 


45- 


55« 


45- 


55- 


Si^rvey 


54 


64 


65+ 


54 


64 65+, 


54 


^4 6^+ 


54 


. ' 64 65+ 


RHS, 1969* 


61% 






35% 




13% 






22% ~ 


LandQ, et al., 1978^ . . . 


. 76 


63 




6 


6 — 


11 


^ 25 - 


7 


6 


:NeHS, 1978-79^ 


81 


71 


55 






4 


9 17 


10 


15 ' 22 


NCHS, 1978-80^ 


. 77 « 




56 












18 38 



^Retirenienl History Survey. t^9^ages 58-63, only) 4 
^Lando. Cuilor, and Gambler. 1978 " 
^National Conter fO[ Health Statistics^ 1978-79 
^National Center lor Health Statistics; 1978-80 (whites only) 

SOURCE OTA', adapted from sources noted above 
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Table E-40.— Proportion of Older Workers Wimin' 
.Occupations, by Selecled Age Qroup^ 1982 (1^ percent) 

_\ - 

Professional 28% 11 % 2% 

Managerfil 39 17 3 

Safes 1 . . 32 17 5 

Clerical > 27 11 2^ 

Craft 35 13 2 

Operatives : 30 t2 1 

Transportation <^ 29 13 2 

Nonfarm laborer ^ 21 9 2 

Private r^usehpld \ 41 27 11 

Service 28 15 -4 

Fattn ^56 37 14 

^ ^ ^_ , . 1 

SOURCE EJuronu of Lflbor Slnltsdcs, unpubHBhod dota 

Table E^l-^Distribution of Oktor Wonlcers by 
Occupation, by Sex and Selected Age Groups, 1982 
(In percent) 

; :=IL : 

Men Wo men 

_^ 45-64 65+ 45-^ 65^^ 

Professional . . . .• 17% 15% 15% .12% • 

Managerial ^ 19 18 9 9 

Sales 16 10 - 7' M 

Clerical , 6 6 |^ 33 ' 25 

Crafts \ . . 21 12 2 1 

Operatives ? 8 ,5 11 7 

Transportation ^ 5 3 <1 '<1 

Nbnfamn latx)rers 5 6 <1 ^1 

Private household <1 <1 3 10. " 

Service '8 13 - 17 21 

Fatm . . 3 12 <1 1 

. — ^ . , , » , 

SOURCE: Buroau-of Lnbor StaHsHca. unpiibMshod daln. 




A|ypendix F 



Glossary of Terms and Acronyms 



GtoHsary of Terms 



Acceei»ory apnrtinent: A separate apartment creatfe^ 
vvithih a single-family residence that results^in lit# 
tie or no chainge in the house's external apfxwirance. 

Activities of daily living (ADD: Hasic self care activi- 
ties, including eating> bathing; dresv^ing, transfer- 
ring from bed to cliaij\ l)()wel and bladder ccxntrol, 
. and independent aml)ulation, wliicli are ^ widely 
used a.s a basis lor assessing indi\idual functional 
status. f 

Acute care: Mwiical care designed to treat or cure dis- 
ease oi* injury, usually within in a limited time 
period. Acute care usually refers to physician and/ 
or hospital services whose duration is less tlian 3 
montiis. 

Actilc conjilitioH: Ai^ illness or disorder which is 
characlerized by a sudden onset, sharp rise, and 
short course. 
Adult day cam S(K:ial and healt|t^sei*vices piwided foi^ 
physically or nientajlly impaired individuals in a 
honresidential, day-care setting. 
AgcvadjuHted rat^ An indicator of the actiial q^iange 
in demographic rates over time that controls for 
the effects of age-structur^ differences in the pop- 
ulation by weighting the age-specific rates accord- 
ing to the ag()ik^tribution of the population in a 
given^^ earlier I^feixince year. 
Age-spcclflc rate: 'Jhe rate of occurrence of an event 
• (e.g.; death, marriage, birth; illness) foi' a specified 

age gi'oup in a population. ^ ^ 
Aged: Persons aged 65 and over- 
Aging: The gradual changes in the stiaicture of any 
^oi ganism ihat^ccur with the passage of time, that 
, do not result from disease or other gross accidents, 
and that eventually lead to the increased probabil- 
ity of death as the individual grows older. This pixx:- 
ess is associated with genetic and biological factors, 
environmental influences^ and, for humanS; socio- 
economic status. 
Aging of the fiopulation: The increasing propoi tioh in 
the total population of older (65 and over) relative 
to younger Oess than 65) persons. It is generally 
measured in percentage distribution by age group, 
but also measured in median age, the age at which* 
50 percent of the population is older and 50 per- 
^ cent is youngei*. ^ 



Al7;helnierdl»ea(M):,11i« most comnion foi ni of demen- 
tia, an organic brajn cjrsease leading to progve^sive 
loss of bi7iin fur)ction and eventual death The clause 
is unlqiown and there is no i^ffective standaixl med- 
ical treatment. -^.-^O 

Appropriate technology: 7'echnologymai is dcvtiloped 
or adapt(Hj in response to the nc^ds, desires, and 
capabilites of impaired people. 

ArterloMleroBis: A gi oup of diseases cbaractei ized by 
the thickening and loss of ^^lasticity in the arterial 
walls of either the brain or the heart. 

ArthHtla: biflanimation of tlie joints due to infectious, 
metal)olic, or constftutidnal causes. 

Aei<»eMinent technology; Testing instiHiments or pro- 
cedures to measure and evaluate the physical, men- 
tal; and social functioning of individuals. 

Assistive, device: A tool, prosthesis, oi| gadg^ that 
helps the individual to compensate for certain func- 
tional impairments, such as hearing or vision loss, 
or difficulty walking or eating. - 

AtheroeM^lerostB: 'An extremely cdmnwh form of 
arteriosclerosivS in which deposits of yellowish. 
^ plaques containing cliolesterol and lipoid materials 
are formed within tlie walls of large and medium- 
sized arteries. 

Board and care homes: Nonmedical facilities that pro- 
vide room and board and some degi ee gf protec- 
tive supervision On^a 24-houf basis. Examples in- 
clude adult foster homes, group hotpes, larger 
residential care facilities, and retirement homes. 

Cancen A malignant tumor of potentially unlimited 
growt^that «?xpimds locally by invasion and sys- 

" tematically by metastasis (transfer from one site to 
another). 

Capitation: A uniform paynjent or fee for service. 
Cardiovascular disease: !rteart disease/ resulting^ rom 

debilitation of the heaVt and blood o^essels^. 
Cerebrovascular dlseUsA Sti;oke; resulting from debil-, 

itation of the blood vessels of the cei*ebrui\^ or 

brain. 

Channeling demonstration program: The National 
Long-TeiTTi Care Demonstr^ition Pi>ogram, funded 
by the U.S. Department of Health and Human Serv- 
ices CDHHS) and the Administration on A^ing (AoA), 
designed to test the efficacy of case, management 
in controlling costs and improving access to appro- 
priate long-term care. 
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l^hronic condition: A [)hysical oi* nienlxil illness or dis 
order characterized by a long duration (usually 
ni9ro than thrqo Ttionths) or fi eijuent recurrence. 

Cohort: A population gi oTTp' that shares a common 
property* diaracteristic, or pvent, such as a year 
of .birth or year of mai i iage. The most conimoh co- 
hort is the birth cohort, a gi oup of individuals boj n 
within a defined time pei iod, usually a calendai* - 
yoar or a 5-yeai* fnterval. 

•Cohort component method: A system which separate- 
ly projects age- and sex specific fertility, nioi tality, 
and net migration rates for each 1-year or 5-year 
birth cohort, using a base population derived froni^ 
the most recent cen{?us. Projectimj^ often include 
thi ee alternative levels bf each demographic coih- 
ponent. 

Cohort data: Information relevant to particulai* P^H^u- 
lation gimips that are defined by birth or other his- 
toiical events ov dates and which are used to in- 
dicate cliange over time. - 

Cohort effects: The conse(juencx!S of the pailicular set 
of lustorical events that a cohoi t experiences over 
time. 

Congrej(atc hoii»ing: A group-living environment that 
provides an onsite meal progi am and may provide 
other social, nuKlical; and recreational services. 
Kosidents have private apartments within the hous- 
ing facility. 

Crude rate: The number of "events" (e.j{t, births, 
deaths) (xxurring within a total population,, often 
expi*ess(id as number per \,0Q0 population. 

Deafness: A degree of hearing impairment that ren- , 
ders hearing nonfunctional for ordinaiy purposes. 

bementia: The loss of intellectual mental function, due 
to many different acute and chronic diseases, in- 
cluding Alzheimet disease^ which may affect the 
white matter and bfood supply pf the cerebrum. 

Diabetes mellitus:^ familial constitutional disorder of 
(un bohydi ate metalK)lism that is characterized by 
inadequate secretion or utilization of insulin, by ex- 
cessive amounts 'of sugar in the blood and urine, 
and by thirst, hunger, and loss of weight. 

Dia^iosis-related groups (DHGs); A classification sys- 
tem that groups patients accoixling to diagnosis,^ 
type of treat!r|.ent,.age, and other rele\^nt criteria. 

. In October 1983, Medicare instituted a prospective 
reimbursement system based on 467 DRGs^Under 
this system, hospitals are paid a set fee for treating ^ 
patients in a single DRG category, regaixlless of the 
actual cost of care for the individual. 

Disability: The inability to perfom an activity in the 
manner or in the range considei^d normal because 
of physical or mental impairment. 



Diuretics: Agents (e.g., drugs) thai tend to increase! the 
secretion and flow of urine, 

lk:ho (eider cottage hmising opportunity) housiiVB( unit: 
A Compact, efficiently designed, temporary struo- 
ivu e that are erected in backyards of family homes 
and designed for use by eldei ly relatives. Also ro- 
ferTefl to as granny flat. • ^ 

Elderly household: Any h()uselit)lcrTtTat is maintained 
(oi* "headed") by "a person aged 65 or older. 

Elderly population: Al( persons aged 65 and over. In 
designated cases in this i eport tlie age identifier can 
be i\^o\^ as 40 years (e.g., "older worker" in the 
. AOIy^) or as high as 85 years (the very old). 

Electronic cxittatfo: A computer-based office at homo 
that |itay j/i oxWe oppoi timities for older workers 
.w^ho want to work on a part-time or flex -time basis 
and/or avoid travel to work. 

Envuxmmental ^it (environmental rongnienre): The 
extent to which the physical, social, and psychologi- 
cal milieu responds to the jieeds ofMhe individual. 
In many casqs, environmental ''demands'* can be 
alleviated by changes in cnxe or more elements of 

. the environment, thereby providing improved euvi- 
ronmVintal fit or c*ongruence. 

Fertility: Tlib ndmber of Rve biiHis occurring to 
women of child -hearingj'ago (usu^illy expressed' as 
"the annual numlier of births per 1/X)0 women 
aged 15 to 44"). 

Fimctional dependence: 1 he in^ibility to attend to one's 

' o\\'n needs, including the basic activities of daily liv- 
ing. Dependence may result from the changes that 
iTccompany natural aging, or from a disease oi* 
^ related pathological condition. 

Pimctional Impairment: Inability to perform basic self- 
care functions such as eating, dressing, and bath- 
ing, or instrumental home management activities 
such as cooking, shopping', or cleaUiug because of 
a physical, mental, or emotional condition. 

Geriatric a»MMment ciJtiten An agency that provides 
multidisciplinary evaluations of physical, mental, 
emotional, and social problems of elderly patients* 
and recommends apprdpriate action. 

HandicapA disadvantage resulting from a^^physical or 
menwl impairment or disability that limits or pre- 
vents the fulfillment of a role thai is normal (for 
that individual) in a given environment. \ 

Hard technology: Tangible products of researoh and 
development effoHs, such as machines, robots, ap- 
pliances, drugs, and physical aids{. 
- Hearing Impairment: A deficit in hearing acuity, in- 
, eluding both paiHial and total heaWpg loss. 

High technology: Complex products OT^Tesearch and 
development effm ts, including items such as sophis- 
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Jicaled new tnodica) instriinionlS; surgictti proco 
dares, or coni|nUerizod robotic maniilnctiiring 
systems. 

Home wre: Medical social, and supportive sei vices 
provided in the home, usually intended to nyiintain 
indopoVidont functloiiing and avoid institutionali- 
zation. 

Hofiplce: A motHod of cai e that provides supportive ^- 
medical and social servide« for terminally ill indi- ' 
viduals and their fagrilies. Hospice ser\4ces can be 
provided in a hospital, nui^ing home, congregate 
centei', or the patient's home. 

Houfiehold: A social unit comprised of those living to- 
gether in the j^me dwelling, whether t^ey are re- 
lated to each'^lher or nof (sometimes distinguished 
as single-})ersoi^ households or family and nonfam- 
lly households). 

lloiiBliig tenure: HoOse ouTiership or rental status. 

Hypertension: In the elderly, defined as blood pres- 
sure greater thaa 140/90 mrnHg, or isolated systolic 
^ 1)loocl pressure greater than 160 with normal dia 
stolic blood pressure. 

Impairment: A physical or mental abnormality that 
can readily identified or diagnosed. 

Incidence: t he estimated number of new cases of a 
given illness))r condition appearing within a speci- 
fied time period (which in t^is report is generally 
.one year), within a defined population group. 

Information technology: I he application of comput- 
ers and telecommunication systems to the creation, 
storage; manipulation, and dissemination of infor- 
mation. 

Instrumental activities of daily living (lADL): Home 
management and independent living activities, such 
as cooking, cleaning, using a telef)hone, shopping, 
doing laundry, and managing money. 

Joint dftridement: Removal^f unwanted tissue from 
the joint space. 

Life care/continuing care commugties: CoAimunities 
that provide? a continuum of services for elderly 
resident's, iiKluding homes or apartments for inde- 
pendent livirtg, home care services, infirmary, and, 
sometimes, nursing home services. Payment of an 
initial membership or entrance fee and a monthly 
fefe guarantees the individual most types of long- 
term c«re services for the rest of his life. 

Life expectancy: A measure Of the average remaining ^ 
- years of life at specified ages for different sub^ 
groups (e.g., by sex and race) of a population. 

Life span: The biological upper age limit that a human 
can potentially reach, curi^ntly considered to be 
about 115 yeai-s. ^ 

Lo^g-term cares A variety of health'^richiocial services 
provided for individuals wlw need assistance be- 
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cause of physical or mental disability. Services can 
bo provided in^m Institution, the lij^me, or the com- 
munity, and include informal services provided l^y * 
family or fi ientis its well as formal services provided 
by professionals or agencies. 
Liow technology: Simple pi^cK^ucts of researcli and de-* 
velopment efforts, such as ift-home assistive devices 
and gadgets. 

Medicaid: A Feiieral/State prograi^i, authcy ized by Title 
XIX of the Social Security Act, to providejnedical 
• care for low income indi\idi!hls. Federal regylations 
s|)egify nvandatc^l services, l)ut States can determine 
optional sei^jces and eligibility standards. I lie Fed- 
eral Governii^i^nt's share of costs rai>ges from 50 
to 7$ percent and is based oi\ per capita income 
in the State. fif^ 

Me<lical technologies: Drugs, devices, and medical and 
surgical procedui es used in ihedical cave, and the 
organizational and support systems within wliich 
they are produced and provided. 

Medicare:, A federally funded health insurance pro- 
gram authorized by Title XVIIl of the Social Secu- 
rity Act to pay for medical care for eligible elderly 
and disabled beneficiaries. Medicare reimburses 
part of the costs for acute care and some types of 
long-term c^re. lieneficiaries pay an annual deduct- , 
ible and co-payments for tnost covered services. 
1 he program is divided into two sections^ Part A, 
which covers hospital and inpatient physicians' ' 
services, and an optional Pait D, wlijch covers spmei^ 
outpatient physicians' services. 

Medigap insurance: Insurance policies offered by pri^ 
vate companies designed to cover part of the cost 
" of the Medicare deductibles, co-payments, and some 
medical services that are not reimbursable by 
Medicare. - f 

^ Morbidity: The relative incidence or prevalence of dis- 
ease, jgenerally expressed in rates for specific pop- 
ulations in a specified period of time. * 

Mortality: The number or proportion of deaths in a 
given population within a specified period of time. 

Myocardial infarction: A heart attack that is gener^ated 
by a blood clot. 

Neoplasm: See cancer. 

Nursing home: A long-term care facility that pi ovides 

24-hoiir care, skilled nursing care, and personal 
^ care on an inpatient basis.- 
Nutrition: The sum of pipcesses by which an organism 

talces in, breaks down, and utilizes foOd substances. 
Obesity: Bodjbweight that exceeds by 20 peixient or 

more the Amounts specified in standardized tables 

according to sex, age, and height. 
Old old: Persons aged 75 to 84. 
Osteoarthritis: A degenerative joint disease occurring 
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^ fthiefly irf older |>ersons, accompanied by palp and 
stiffness. Also known as "osleoarthrosia ' and "hy- 
pertrophic arthritis. " 

OAteoporosiiK Poisons bone; a condition In which total 
bone mass -is decreased while bone volume is un- 
chungedi tljerefore decreasing the overall density 
of the bone. Oste^^porosis is estimated to cause two- 
thirds of hip fracUiiX)8 In older people. 

Osteotomy: A surgical i^haping of the bone to rediice 
stress, or to provide a more favorable anatomic 
orientation of tlie joint. 

Period data: Information al>out variables or events that 
characterize a population during a specified short 
period of time, usually 1 year. 

Phamiacokiii^ticA: The study of the bodily absorption, 
divstrlbution, metabolism, and ex<|"etion of drugs. 

Population pyramid: A graphic representation of the 

\ sex and age composition of a population, using ei- 
tlier 1- or 5-year age hitervals for each sex to age 
85 and over. The pyramid is expressed in numbers'^ 
or, proportions of persons in each subgroup. 

Postmarketing surveillance: Monitoring of actual drug 
use to help identify unknown, adverse reactions, 
in oixier to establjsh drug safety and efficacy. 

Presbj^isis: Age-assotiated hearing loss caused by 
. ^ changes in the inner ear. 

Pr^arket testing: Experijnentalion to determine the 
safety, toxicity, dosage range, and efficacy of drugs 
prior to' marketing. ^ ' * 

Prevalence: The estimated or enumerated number of 
events (e.g., dcciths or persons with a disease) exist- 
ing in a defined population during^ specified peri< 
od of time (in this report, generally -J^ear). 

Prevention an^ preventive strategli^* Application of 
a technology or modification of a behavior pattern 

, that is intended to avert or delay the occurrence 
of an unwanted or disabling conditio^. 

Prospective payment systen^A hospital payment 
method in which' rates are set prior to the period 
during which they apply and in which the hospital 
incurs at least some financial risk; rates are based 
^ on diagnosis-related groups (DRGs). 

Randbmized clinical trial: A study of different clini< 
cal treatments in which individuals are randomly 
assigned lo test or to control groups. 

Recommended Dietary Allowance (RDAh Estimates of 
the mininrium levels of specific nutrients needed io 
'maintain normal function; they nwy be specified 
for subpopulations define'd by age, sex, height; and 
weight. 

Rehabilitation: Social or medical care designed to re< 
store patients to their former capacity or to a con- 
dition of health or independent activity. 

Respite care Physical care an^ supervision provided 



fot' an ill or disabled individual in order to tempo- 
rarily relieve tfie primary caregiver fi-om sii^:h re- 
sponsibility. ^ 

Risk factors: Characteristics, behaviors, substances, or 
^ .environmental and other factors that are statisti- 
cally associated with an increased likelihood of de- 
velo]5Ihg a ^iven condition. 

Social/health maintenance organization (S/IIMO): A 
provider of a wide range of health an'd social serv- 
ices for a-prepaid annual premium. 

Soft technology^ A process or^organizatiofiai system, 
• such as research and the development ot* new 
knowledge, which can lead to the development of 
hard technology. / 

Supplelhental Security Income (SSI): A Federal pro- 
gram enacted in 1972 to provide monthly cash pay- 
ments to aged, disabled, and blind individuals who 
have incomes below the minimum levels established 
for tliese subpopulations. 

Technology: The development of knowledge and/or 
its application to solving practical tasks and prob- 
lems. Technology can refer to sutHi factors as bio- 
medical nesearch into the causes of arthritic con- 
ditions as well as wheelchairs used by persons 
suffering from severe arthritis. Technology Cc^n be 
described as "soft" (research and knowledge), or 
"hard" (products of resear^ch), and "high" (complex) 
or "low" (simple). 

Terminal illness: A life-threatening illness or advanced 
stage qf a serious condition for which thei-^ is no 
hope of survival. 

Third-party payers: A method of financing health care, 
in which an individual purchases insurance from 
a private (nongovernmental) third party, which in 
turn will reimburse the individual's health care pro- 
vider, usually on a per-service basis. 

Title III of the Older Americans Act: Federal legislation 
that provides funding to States for development and 
coordination of services for the elderly. The Admin- 
istration on Aging allocates Title IFI funds <A States 
primarily on the basis of the proportion of each 
State's population aged 60 and over. 

Title XX of the Social Security Att: Federal legislation 
that provides funding to States for Social senvices 
for individuals of all ages, yitle XX was restructured 
as a block grant in 1981 and Federal requirements 
for eligibility and services were eliminated. 

UrlMry incontinence:^ Inability to control urinary 
Junction . 

Very old: Persons aged 85 and o^er. 

Vitality: Ability to remain functionally independent, 
or to be minimally dependent on various types of 
^ssistanc^. 

Y0ung old: Persons aged 65 to 74. ^ 
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Glikt*»ary of Acronyms 



AAA — 

,AAKP — 

A AT , - 

ACS - 

ADA - 
ADAIVfUA - 

AI^KA - 

\ 

I ADL — 

AHA — 

AHS " 

AMA 

ANHs' - 

AO A — 

AUlT — 

BI.S — 

BSK - 

CAT — 

CBO — 

CDA ' — 

c:r)BG — 

CllD — 

CPI — 

CPR — 

CRS 

CWA — 

DHHS — 

DNA — 

noi. — 

DBGs - 

URl — 

KKOC — 

KDA — 

FmHA — 

FSP — 

m: - 

GAO — 
GI 

^ GNP — 

HANKS -T- 

HCFA 



Area Agency oii Aging 

Anioricm Asaociation of Retii f^d ' 

l^ersons 

alpha I'anl^itrypsin 
Ai>ieiican Cancer Society 
American Dietetic Association 
Alcohol, Drug Abusegpnd Mental 
Health Administration 
Age Discrimination in Rmployinent 
Act > , I ■ 

activities of daily living (functional 
status scalel 

American Heart Association 
American Housing Survey (f^oiMTierly; 
Annual tlousing Survey) 
American Medical Association 
Adiilinistratlvely Necessary Days 
Adrriinistration on Aging (USDHHS) 
American Telephone and Telegraph 
Co. 

Biu^eau of I.abor iJtatistics 

breast self examination 

computeiMzed axial tomography 

Congressional Budget Office 

CJommittee on Dietary Allowances of 

the Food and Nutrition Board 

Community Development Bloipk Grants 

coi onary heart disease ■ 

Consumer Price Index 

Current Population Reports (U.S. 

Burefiu of the Census) 

('ongi essional Research Sei^vice 

(^ommimications Workers of America 

U.S. Department of Health and 

Human Sei^ices 

deoxyribonucleic acid 

Depai tment of Laboi* 

diagnosis related groups 

Data Resources Inc. 

Equal Employment Opportunity 

Commission ^ 

Food and Di ufiJAdministration 

Farmers Hom^BWrninistration 

Food Stamp Pwjgi am 

Federal Trade Cqmmission 

U.S. General Accounting Of free 

gastrointestinal - 

gross national product 

National Health and Nutrition 

Examination Sui vey 

Health Care Financing Administration 

(USDH>!S) 



\ 



hCG ' ^ human chorionic goiiadoli opjn 
HDL — high density lipoproteins 
HHA/HRA — health hazard/liealth risk appi aisal 
HMO » — health ipfiintenai^e prganiztition 
HUD — Housing and UrlKiii DevelopmenyU.S. 

- , Depai tmftnt o^) . * 

'lADL — insti omental activities of daily living 
1CD -^International Classification of Diseases 

IND —investigational, nevlt^drug 

IQM — Institute of Medicine (National 
^ Academy of Sciences) ^ 

IPP — Investment in People Prograin J 

JCAH — Joint Commission on Accix^ditation of-^ 
Hospitals 

JTVA — JoHit Ti^aining Partnership Act 

LDL — low density lipoproteins 

LTC ^ — long-term cai^e 

MAb — monoclonal antibody 

MVSR —Monthly Vital Statistics Report (NCHS) 

NAS National Academy of Sciences 

NASA National Aeronautics and Space 

Administration 
NCHS — National Center foi^ Health Statistics 
NCPIE ' — National Council for Patient 

Inforrrjation and Education 
NHAS , National Hearing Aid Society 
NHIS -^National Health Interview Survey 
NHLBI —National Heart, Lung, and BkxW i 

Institute 

NIA —National Institute on Aging 

NIADDK — National Institute of Ai thritis. 
Diabetes, and Digestive JCidney 
» Diseases 

NIH — National Institutes of Health ^ 

NIMH -T- National Iriftitute of Mental Health 
NINCDS — National Institute of Neurological and 

Communicative Diseases and Stioke 
NIOSH — National Institute of Occupational 

Safety and Health 
NNHS — National Nursing Home Sui vey 
OARS —Older Americans Resources and 

Services (assessment instrimient) 
OMAR —Office for Medical Applications 

Research 

OTA — Office of Techhology Assessment 

OTC — over-the-coimtei* (drugs) 

PBS — Public Bi oadcasting System ^ 

PHS -U.S. Public Health Semce 

PMS — post-marketing surveillance (generall3^ 

used for drug testing) 
PRO — |§rofessionaI review organization 
RDA — Recommended Dietaiy Allowance 
rDNA — recombinant deqxyribonucleic acid 
SES — socioeconomic status 
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S/HMO 

SNF 
SSA 
SSI 
1T)D 



— social (services) and heaiyi 
maintenance organization 

-^skilled nursing facility 

— Soeial Security Administration 

— Supplemental Security Income 
--^(pjecommiinication device for the deaf * 



lEFRA 
IFA 

USDHHS 
VA 




Tax* Equity Financiiig Reform Act 
tissue plasminogen a^^tivator 
IfcS. Department of Hefi|4h and 
Human Ser\*ice8 * 
{l^^terah» Administration 
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List of Conlractors 



Carole B. Allan 
Consultant on lechnologjf and Aging 
Chevy Chase, MD 

George. Baker and Associates 
^Center on Aging 
University of Maryland 
College Park, MD . 

Gay Becker «^ 

Aging Health Policy Center 
• University of California at San -Francisco 
^_San FranciscO; CA 

Thomas C. Borzilleri 
Consultant on Economics and Aging 
Bethesda, Mc/ ^ . . - 

W. Ted Brown 
Department of l^uman Genetics 
New York State Institute for Basic Research in 

Developmental Disabilities 
Staten !sland/N\<^ 

Judith Blackfield Cohen and Elsbeth Logan 
Western Gerontological Society. 
San Francisco, CA 

Robert B, Hudson - . • 

Social Policy 
Fordham University 
New York, NY 

Mary Bess Kohrs ' 
Department of Nutrition and Dietetics 
JlJniversity of Illinois Medical Colter 
Chicago, IL 

Elizabeth A. Kutza ^ ^ 

. School of Social Servit^e Administration 
University of Cihicago 
Chicago, IL 

William J. Lessard, Jr. 
Consultant on Internaliona! Aspects of Aging 
Washington, DC 
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Robert McGandy 
Human Nutrition Research Center on Aging 
Tufts University 
Medford, MA 

Theodore Marmor^* 
Center for Health Studios 
Yale Univei sity 
New Haven, CT ^ 

Joseph ^uslander and Associates ^ 
The Ratad Corp. 

Santa Monica, CA ^ 

Carolyn Paul and^Sally Coberly 
Andrus Gerontology Center 
University of Sbuthern California 
Los Angeles, CA 

Randall Reed ^ ^ 
Department of Genetics 
Harvard Medical School 
Boston, MA 

Mitchell Reff ' 
Smith, Kline, & French Labs - 
King of Prussia; PA 

Jacob S. Siegel ' . . , 

Center for Population Research 
Georgetown University 
Washington, DC 

Birute Skur^lenis 
Western Gerontological Society 
San Francisco, CA 

Paul S. Taylor 
Consultant on Technology and Aging 
Bethesda, MD i 

American Speecji-Language-Hearing Association 
Rockville, MD 
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Abbott NorthwesterniSister(Kenny Institute, 

ABLEDATA data base, 213 • * 
Acetylcholine; 145n 

Activities of daily living (ADD scale, 290 293 
Administration on Aging,- 314 *^ 
Adult day care services, 20E-203, 205, 238, 239 
Aer Lingus retraining progi am, 351-352 
AgeTJiscriirtination in Employmeht Act (ADEA) of 

1978, 36, 336n, 337 
Agitation, 224 * 

Alarm systems, 85,i l^^' 317-318 ' 
AlzheiraSr"di86a8e,%2, 63-66^ 67-69 
behavior problems, 223, 224 
NIA reseoKch role, 102 
prevalence, 193 
Alzheimer Disease and Related Disorders* 

Assopation, 
American Association of Medical Systems and 

Informatics, 165 ^ 
AnTferican Association of Retfred Persons (AaRP), 
147, 214 

American Cancer Society (ACS) ^ 

dietary recommendations, 126 

Rea<4l f^^' Recovery Program, 163 
American DiabetesrAssociation, 124 
American Heart Association, 163 . 
American Medical Association, 147 
American Telephone & Telegraph Co. (AT^T)i 

166, 171, 356 ^ 
Annual Housing Survey (AHS), 282-285, 292 
Ant i -cholinergic drugs, 145 
Anti-diabetic^drugs, l48 j 
Anti -inflammatory drugs, 93, 148 
Anti-paychotlc drugs, 145 
^partments, accessory, 306-307 
Apple computer, 165 
Appliances, self -monitoring, 317 
Appropriate technology, 17411- 
Architectuml Barriers Act, 288 
Area Agency on Agin^MAA), 227 
Arthritis, 90, 166. SeeJ^ Osteoarthritis 
Arthritis Foundation, *89, 92, 94, 110 
Arthritis institute at NIH (proposed), 108-109 
Artificial sphincters, 75 
Asbestos, 356 
Aspirin, 92, 146 

Assessment meiisures, '208-210, 235 
Assessment technologies, 207-212 
Assistive devices ' 

examples,^ 212-214^359-363 ' 

funding, 214-215, 218, 220, 236 



information sources, 213-214, 218, 22iO, 359-363 

negative attitude^ toward, 216 ^ 

supjirty problems, 218 21^' ^ ' 

workptace*use, 357, 358, 353^63 
Audiologists, 86 
Audio loop systems, 84 4^ 
Audiometric testing, 78, 80 
Back fi&in, 166 

Baltimiore Longitudinal Study on Aging, 100 ♦ 

Bathroom design, 320-323 

Bathtub design, 322, 2^ ^ ^ - 

Bedpads, 74 . 

Bedroom design/320 , ^ ^ 

Beth Israel Hospital, 168 

Biomedical research 

congressional^ support, 101-1^3 

*C08tS, 101-102 

determinants of success, 106-107 

Federal Government mle, 100-109 

funding, 103 - 

issues and options, 110-111 
^ justiflbations, 103-105 ' 

resoijrce allocation, 105-109 
BioleclinolQgy, 105 . . 

Birth cohorts, 36-38 
Blacks, See Race differences ' 
Board and care facilities, Jt99-200, 314 
Bone cells, 96-97 , 
Bone mass loss. See Osteoporosis /^'">l 
Braille devices, 360 J \ 
Brain, 64 

Breast self-examination, 126 ^ - 
Building design and hearing impairment, 86 
Bureau of the Census, 38 
Bureau of Labor Statistics, 341-344 

Cateium intake, 99-100 
Canon Communicator Mark H 
t!ancer 

as cause of death, 48 
risk factors, 125-126 
screenif^ for, 126 
Capkation concept, 263 
Caregivers 
burnout/ 29i; 
families aS; 194-195, 293 
support group^ for, 225 
techhologies to assist, 195, 220-224 
Carpeting, 316 ' ^ 

Cartitage tissue, 90-9*1 
Case managemenj,^^7 
Catheters, 74 
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Cellular aging; 50 

Cerebrovascular disease. . 5ee Slrok^e - 
Chair lifts, 222-223, 316 , 
t^holesla ol level, iAS ^ 
Chrpnic\oiidltionsT 7-10 ' ^ 

age at onset, 5o, 51 - 
coiilmiimty dwelling elderly, 54, 291-293 
computer-assisted home health care, 169-1'?! ^ 
control of, i50-51 ) ^ 

, institutionalization and, 52-53 
pOlicy implications, 51 \ 

prevalence and severity,. 54 55,^61, 169, 291-2^)3 
research on. See Biomedical research 
self^are, 163-164 \ 
- work disiibility and, 355-35t> 

See also specific conditions, e.g.. Dementia; 
Hearing impairment 
Closed Circuit TV (CCTV) magnifica^on systems', 
361 

Cochlear implant, 82 
C:ohort component method, 38 
Cohort data, 36-38 
Colorectal cancer, 126 

Commodore 64 computer, 172 ^ 
C()mmunity Development Block (irants (CDBG), 

299-300 
Community -dwelling elderly 

chronic conditions, 54-55 , 

home ownership, 282-283, 301 

urinary iiTcontinence, 70 
Community service coordination, 227 
Comprehensive Assessment and Refe^*ral 

Evaluation (CARE), 210 
CompuServe, 170 

Computerized axial tomography (CAT) scanning, 
97 

Computers, 
access to, 171-173 
heaRh programs, 165-169, 176-178 
inpirt and output devices, 162, 172-173, 359-362 
prices, 171-172 
talking, 359 

use by elderly, 160-173, 318-319 
workplace use, 339, 346 
Congregate housing facilities 
as type of long-term care, 204 ' 
cost, 20fe ' X 
design, 312-314 ^ 
funding, 239 

privately developed, 310-311 
publicly sponsored, 309-310 
See also Board and care facilities; Nursing homes 
Congress 

biomedical research support role, 101-103, 
107-109 



^^(.ongres^ional H^idtfetOfiice. .253 
Congressional ijjl^p^uid options 
blofriSdiciil research, 110-111 ^ ^ 
dnig testing, education, and labeling, 150-153 
health care services, 270 
f housing, 325-327, ' - * - 

information technology, 175; 178 
long-term care services, 235-237 
risk factor amelioration, 130^132 
workplace technology, 358-359 
(Coronary heart disease (CHD) 
as cause of death, 47-48 
risk factors, 122-125 

Data Resoujces, Inc,. (DRI), 342 ^ 
Deafness. See Hearing impairment 
Death cau§es 

cancer ,M8, 121 . , 

coroUsM^ heart disease, 47-48, 121 , 

stroke, 48, 121 ^ 
Death rates. See Mortality 
De^nerative joint disease. See Osteoarthritis 
DflYientia, 8, 62 

causes, 63-64, 66, 68 ^ ^ 

clinical changes, 64, 67 

diagnosis, 65, 67-68 

drug-ioduced, 14.5 . 
" family impact of, 64, 68 

Federal concern, 65-66 

genetic basis, 65, 68 

life expectancy effect, 64 

prevalence, 64, 67 , 

research on, 65, 69 „ 
Dentai care, 256-257 y ' ' ' 

Dental disease, 13, 1^ 
Department of Housing and Urban Development , 
(HUD) " 

Annual Housing Survey,* 282-2§5 

housing programs, 295-300 
Design Research Center, University of WlM^nsin- 

Stout, 321-322 \ 
Diabetes, 124 

Diagnosis-rejated group (DRG) 

approach, .260^ 26 1-262 
Diet. See Nutrition 

Disability and impairment, 288-289, 355-356 

See also Functional impairment 
Disease p^tevSntion. See Health promotion/disease 

prevention . 
Doors 

handles, 323 

thresholds, 316 
Dressing aids, 320 
Drugs <^ 

' as cause of dementia, 63, 66, 145 



as cause of. hearing impali ment, 83 
as cause Of urinary incontinence, 71 • ^ , ' 
cUnicat trials, 14-15, 148 149, 1*2-153 
"containers, 144145 
, cost of , 138-140-^ 

development costs, 149 
effects and metaboUsdl; 140 ^ ^ > 
for treatment of dementia, 65-66 ^ 
for treatmentiof incontinence, 73-74,* 75 > 
for treatment of osteoarthritis, 92-93 
'issues and options, 15,' 130-153 . 
over-the-counter, 146 ^ ^ ^ 

patient compirance with prescription^, 143-145 
patient education, 14^ 146-147, 151 ^\ 
side effects^ and interactions, 141;142 
testing and surveillance, 14-15, 148-J49 • 
use by tlie -elderly, 13-15, 137-147 
Dysacusis, 78 

V Ear, 80 ^ , ^ ^ 

Earnings, 340-341 ^ 
Elder cottages, 307-309' 
Elderly households, 23-24, 40, 277-2Z8 

characteristics, 283-285 
^ homeownership; 282 

housing expenditures, 285-2^^6 ' 
Elderly population 
aging of, 41-43 
definition, 3, 35-36 
. deYnograpliic projections, 3, 38-41 
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Electrical stimulation, 75 ^ 
jl^*Emergency response nlarm systems, 86 

1' 317-318 - ' 

fEmployment opportunities 
V, displacement of workers, 339-341, 344-346 
industc^rends, 337-338. 343 
nature of work, 346, 348-349 
' occupational, trends, 338-339, 343-346 
part-time work, 346-349 
projections, 341-342 
technology-related, 344-364 
See also Labor force; Workplace technology 
. .Environmental fit, 209-210 
Environmental press, 289 
Estrogen therapy, 98-99- 
Executive Order 12291, 147 
Exercise 
ai risk factor, 10-1 1> 122-123 
bane health and, 99 

osfteoarthritis and, 91, 92 ^ 

Falli, 127, 315-317 ^ | 

Families as caregivers, 194-195, 293 | 
Farmers Home Administration (FmHA) housing' 
programs, 295, 297, 298 
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Federal dbvernmcnt role 

biomedical research, 100-109 

dementia, 65-66 
. health programs, 264-266 ^ 

hearing impairment, 88-89 

housing policy, 294-300 

urinai^. incontinence, 76-77 

See also Congressional issues and opti^^iis 
Federal Trade Commission (FFC), 87 ' 
fertility rates, 4, 38 
Fire safety, 317 

Floor surfaces^ 316, 321 . 

FM amplification devices, 84 

Food and Drug Administration (FDA), 75 . ^ 

drug approval process, 141, 148-149 

health instructional software regulation, 177-17 

healing aid sale regulation, 87 
; Task Group on Computers and Associated^ 

Software as Medical Devices, 177 
Food assistance programs, 129, 131-132 
Forgetfulness, 223-224- 
Fractures, 12-13, 95, 97-98, 126-127 
Functional dependence 

age specific prevalence, 190-192 

definition, 120 

measurement scales, 290-293 ' 
Functional impairment 

causes, 191-194 ^ 

chronic disea^ und, 190 

denial of, 258 < 

housing and, 288-293 

long-term ca^ funding, 235 

medical dia^osis and, 189-190 

mental condition ^t\d, 193-194 

preval^c^ 186, 190-191, 290-293 

technol^^ for, caregivers, 222-224 ^ 

work dwility and, 355-356 • ]^ 
FunctionaHndependence, 120-121, 133 ^ 



Gender differences 

hearing impairment, 79-80 ^ 

labor foi^ce participation, 337, 342 

life expeptancy, 4^ 47, 279-280 

living arjirangemelUs, 55, 280-281 

marital status, 278-280 

occupational trends, 338 ' ^ 

osteoporosis, 95, 100 

retirement income, 55 
General Accounting Office (GAO), 178, 194 . 
Geriatric Assessment Uni^, 2S9 
Glucose tolerance as risk factor, 124 
Gfab.bars, 3;20, 321 
Granny flats, 307-30a 
Grip devices, 362 
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Handles; 323 - . 

Handrails, 316 

HeaUh and Nutrition Examination Survey (HANES), 

259 . ' ; 

Health care 

appropriate for older persons, 257-2J>9 

computer;assisted; 167-171 

selfn^aYe; 163-164 
Health cafe costs, 21-2.t 101-102, 104 105, 249-257, 
268-270 

age-specific, 251-252 

containment strategies*,, 259-263 

funding of, 251-252 

growth of, 253-256 
Health Care Financing Administration (HCFA)) 65, 
^ 177, 263 ^ 

Health jcare industry, 10^ 
Health care providers ^ ^^^-^ 

appropriate, 259 

education on drugs, 145-146, 151-152 

house calls, 169, 170 

rehabilitation services, 217-218 

supply of, 169 
Health care services 

coordination, 263-^66, Z70-271 
^ quality assurance, 270 ^ 

research priorities, 269 

utilization, 254-256, 260-261 

See also Health care providers 
tiealth hazard/health risk appraisals (HHA/HRA), 

166-167 • 
Health instmction, 164-167, 175^78 
Health Interview Survey,- 355 
^ Health ignainlenance organizations (HMOs); 263 
Healt|i promotion/disease prevention, 10-^3; 
«119-133 1 

nutritional deficiencies, 128-129 

research prograrhs, 109 *^ 

risk factor amelioration, 121-28 ^ ( 

types of prevention, 120 

workplace technologies/ 356-357 
Hearing aid dealers, 86-87 
Hearing aids, 83-84 
ridealer^, 86-87 » * ' 

regulation of sale, 87 
Hearing impairment, 9, 62, 78-89 

age at onset, 81-82 

causes, 81 ^ 

genial of, 82 

funding for treatment, §7-88 

impact, 82 * 

prevalence, 78-80 

prevention, 82-83 

service delivery system, 86-87 

technologies to compensate for, 83-86 



treatment, 82-86 ^ 

types of , 80 81 
Heart disease. See Coronary heart disease 
Hip ''fractures, 95 
flip replacement, 93-94, 97-98 
Hip surface replacement, 94 
Home care , - 
^ ^ growth in, 256 

informatk>n technology and, 169-171 " » 

Home care services, 200-202 

costs, 205 

fundfngt, 237, 23ih 239 
Home loan program^, 298-299 
Homesharing for^niors, 30^ 
Hormone treatments for bsteoporosis, 98 99 
Hospice carer 203-204, 238, 239 
'Hospital on Ithe wrist," 167-168 

Hospitals 

cost-containment, 261-262 

long-term care services, ^31 

utilization, 264-266, 271 
Households, 277-278 

nonfamily, 2^ 

5ee also Elderly households 
House Select Committee on Aging, 137 / 
Housing, 23-27 

conversions, 304-307 

deficiencies, 283-285, 287 

demographic influences:^ 277-281 

design and technologies, 315-324 

excess space, 302 

expenditures, 285-287 

functional impairment and, 288-294 

issues and X>ption8, 325-327 \^ 

maintenance, 301 

modular cottages, 307-309 

ownership, 282-283, 301 

research pripritie8,"fl25 

shared, 302-303 

See also Board and care facilities; Congregate 
housing f^ilities; Nuraing homes 
Housing Act t)f 1337, 294, 295 
Housing Act of 13S4, 297 
Housing Act of 1956>294 
Housing Act of 1959, 296,-297 

Housing Act of 1964, 299 * 
Housing and Community Development Act of 1974, 
^_:^288> 295, 296, 298 
'~""T|6u^ng and Urban-Rural Recovery Act of 1983, 
297 

Housing policy, 294-300 
Housing legislation 

impact on eWeriy, 300-301 

summary, 295-300 
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HUD See Department of Housing and Vrbnn ^ , 

Development 
Hy pertbnsion as risk factor, Jfbf 122 ' , / 
Hypertropic arthritis, See Osteoarthritis 

Immigration rates, 40 
Impairment, See Functional impairment 
Incontinence. See Urinai^ incontinence 
Information technology, 1518 i 
ability to use, 160162 
access tp, 171-173 
definition, 159n 
drug use monitoring, 142-143- 
Federal Government role, 173174, 175-178 
health care use, 167-171 
health instnjction use, 164-167, 175-178 
health program coordinHlion use, 266 
policy ^formulation, 174478 
research needs, 174 ' ' 
elf -care use, 163-164 
In^r^ared amplification devices, 84 
^tltute of Medicine (lOM) NIH organization study, 
109 

Inetitutionalization 

functional disability and, 290 

paUerns of, 52-53, 281 
Insurance coverage for health care, 266-268 , 
International Workshop on Colorectal Cancer, 126 
Investment in People Program, California, 354 

Japan, 50 i ^ 
Job opportunities . See Employment opportunities 
Joinl^Commission on the Accreditation of Hospitals 

OCAH), 178 
Joint debridement, 94 " ■ 

Joint replacement, 93-94 

4 

Kellogg Foundation, 165, 168 
Kitchen design, 319-320 , 



Labor force 

displacement, 339-341, 344-346 

industry trends, 337-339 

participation rates, 337-342 

projections, 341-343 
Laser cash re/a^ers, 348 
Afc-care cc^fiimunines," 230 
Lifechec health risk appraisal instrument). 167 
Life expectancy, 3, 36, 41, 51 

sex- and race -specif ic^2, 43-47, 279-280 
"Lifeline" system, 170i>ri7l, 317 
Life span, 4] 48-51 
Lifting of patients, 222-223 
Light pens, 162 



Living arrangements ' 
by age and sex, 280-281 
socioeconomic) characteristics and, 55-56 
Longituciinal studies 
bone mass loss, 100 ^ 
displaced ^A;orker5, 340, 345 
Long-term care, 18-21 ' 
coordination of services, 226-231 
costs, 205^206, 262 
definition, 185 

delivery systems, 225 232, 237 
Federal Government role, 186-187, 235-237 
functional impairment and, 189-194 • 
funding, 186 189, 235-237, 237 240, 265 266 
need for, 185-186^ ^ ^ 
planning by individuals, 231-232 
research priorities, 234 . . * 
service-related issues, 204-207 
technologies; 187-188, 2C 
types ofserj^ces, 194-20<^ 

Jk^n\[ication devices, 361 . 

Malignant neoplasms. See Cancer 

Marital statvis', 278-280 

Median age of population, 4, 36, 41 

Medical Device Amendments of 1976, 178 

Medical monitoring, 170 

Medical technology^ 167-171 
health care cost impact, 253-254 

Medicare/Medicaid system, 41 
disbursements, 101 ^ 
funding for health devices,- 172 (compute? 
funding for hearing services and devices> 87-88 
funding for incontinence products, 77 
long-term care funding, 188-189, 237^;239, 
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prospective paynie^t system, 261-262 
reinAursement structure, 129-130, 131, 173, 

220-221 \^ 
See a/50 Hea^l^ care costs 
Medicaid 2176 Waiver Program, 238-239, 262. 
Medication. See Drugs 
Med-Tymer, 144 \ 
Men. See Gender diffei^nces 
Meniere's disease^ 81, 8^ \y 
Mental functioning measui^ment, 209/^ 
Mental health prog^ms, 168-169 « 
Mental injpairmenlRSjSee Functional impairment 
Meridiart|Health Care, 230-231 
Morbidity; 121 I 
Mortality 
age-adjusted*,'4n, 6, 43 
age-speoifiC; 38 \ 
-V disease-specifiC; 121 , " ^ 
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infant, 4, 5 
prediction of, 38 
Mortgage insurance progranisy 297 

National Aeronautics and Space Admii|ifl^ation , 

(NASA), 74-75 
National Cancer Institute (NCI), 102-103, l()7n 
National Center for Health StJiftistics, 355 
National ('hanneling Demonsti^ation Programs, 262 
National Commission on Employment Policy, 348 
National Council for Patient Information and 

Education (NCPIE), 146 
National Health and Nutrition Examination Survey, 

89 * • . 

National Health Interview Survey, 290"* 
National Hearing Aid Society (NHAS), 86-87 
National Heart, Lung, and Blood Institute (NHLBI) 
^ cholesterol study, 125 

funding, 102-103, 107n ^ 
National Homeclnring Council/ J69 
National Housing Act of 1949, 294 ' 
National Industrial Recovery Act, 294 
National Institute of Arthritis, Diabetes, and 

Digestive and Kidney Diseases (NIADDK), 103 
National Instituted of Handicapped Research (NIHR), 

' 214,219 
National Institute ol^ Mental Health (NIMH), B5 
National Institute of Neurological'and 

Communicative Diseases and Stvoke 
(NINCDS), 65 
National Institute on Aging (NIA), 65, 77 
Alzheimer disease Vesearch, 102 
biomedical research role, 101-102 
establishment of, 105 
funding, 102 

information system development, 173 

teaching nursing home program, 199 
National' Institutes of Health (NIH), 93, 98 

biDmedical research role, 101-103 I 

Consensus Conference on osteoporos^, 98, 99, 
100 

funding, 101 

organla^ation, 108^109 

worker health study 355 
National Long-Term Care Channeling 

Demon^ration Program; 208, 228 
National Nursiiig Home Survey, 196/ 290 
National Older Worker Information System, 
\ University of Michigan, 348 
Nkiional Plan for Research on Aging, 102 
Networking, 160 
Nursing homes ^ 

care systems, 198-199, 220-222 

cost of care, 205 



design, 312 31)1 
drug use i\i, 145 
entry a^e, 52 ^ 
funding of care, I88-189, 196, 197, 237, 238, 
265-266 

mortgage insurance, 2^)8 i 
population projections, 52-53, 311 
predictoi^ of residency, 53, 290 
residents, 196 198, 290 291, 311-3^it 
Nutrition 

' as risk factor, 12, 124, 125, 126, 128 129 
drug efficacy aia^, 142 ^ 
osteoporosis and, 99-100 

Obesity as risk factor, 124, 126 
Occupational trends, 338-339, 343-346 
Ohio State University, 167 
Older Americans Act, 36, 169, 227 

Title III, 239 
Older Americans Resources ^nd Services (OARS)," 

121, 133, 210 
Older persons 

biologicaV characteristics, 140 
, ^rug testing and, 148-149, 150 
"old-old, • 36 

On Lok agency , 229 * 
Operation Match, 302 
Optacon, 359 

Organizational Structure of the National Institutes 

of Health, 1<»9 
Osteoarthritis, 9, 62-63, 89-95 

assistive devices, 92 

biology and anatomy, 90-91 
^^finition, 90 ^ 

diagnosis, 91-92 

prevalence, 89-90 

risk factors, 91 

social factors, 94-95 >. 
( treatment, 92-94 ' \ ' 

Osteoarthrosis. See Osteoarthritis 
Osteoporosis, 9, 63, 9H00 

as risk factor, 127 

biology and physiology, 96-97 

diagnosis, 97 
.prevalence, 95 ^ 

prevention, 99-100 . . 

treatment, 97-99 
Osteotomy, 94 
Otolliryngologists, 86 • 

Ototoxic drugs, 83 

■ . 

Paging devices, tactile, 85' 

Parnes longitudinal study, 340^ 345 

Patient Appraisal and Care Evaluation (PACE), 210 
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Pel iod data, 3C 37 

PhTrrnaoeuticals.'Sa^ Drugs 

Photon absorptlomolry / 

Physical functioning measurement, 208-209 ' 

Physical Impairment. Soe fYinctional impairjnoni 

Physicians 

cost of services, 263 

See also Health care providers 
Picturephone device, 85 
Population aging, 36, 40-43 
Population pyramids, 45-47 
Presbycusis, 81 
Prescripji^n records, 168, 319 
Preventive measures. See Health promotion/clisease 

prevention 
Project Match, 303 
Public Health Service 

Office of Disease Prevention and Health 
Promotion, 165, 173 
Public housing, 295 

Quackery in arthritis treatment, 94 

Race differences ' / 

hearing impairment, 80 n 

housing deficiencies, 284-285 

labor force participation, 342-343 

osteoarthritis, 89 
Reading devices, 359, 361 
Recommended Dietary Alfowances (RDAs), 128; 
132 

Rehabilitation Act of 1973, 84, 217 

1978 amendments, 288 
Rehabilitation after stroke, 125 
Rehabilitation, Comprehensive Services, and 

Developmental Disabilities Amendment of 

1978, 218, 220 
Rehabilitation Research and Training Centers in 

Aging^l4, 219 
Rehabilitation services 
aural, 85-86 

dissemination initiatives, 219-220 i 
Federal Government role, 214-215, 236 
funding, 236 ' 

problems limiting use of, 215-218 
Rehabilitation technologies. See Assistive devices; 
Rehabilitation services 
' Rental subsidies; 295-297 
Research, See Biomedical research ' 
I Residential carer' complexes, 230, 310-311 
Respite care, 204 
Retirement Hisfory Survey, 355 
Retirement income, 341 
Rhode Island Department of Health, 167 
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Risk factors, 121-122. 129- 13Q ^ 

cancer, 125-12G 
' coronary heart disease, 122-125 • ' ' 

denial disease, 128 ^ 

fractures, 126-127 

issues and options, 130-132 

senspry loss, 127-128 . 

stroke, 122-125 
Robert Wood Johnson Foundation teachiiig 

nursing home pix)gram, 199 
Robotics International, 345 « ^' 

Robots 

home use, 324, 339 

worker displacement by, 340, 344*345, 347 

y Safety featui es, 315 324 

Section 8 program, 295-296,' 305, 309 

Section 202 program, 296-297, 300, 309, 31Q 

Section 236 program, 296 

Section 221(d)(3) program, 297 

Section 231 program, ^97, 305 

Section 232 program, 298 

Section 312 program, 299 

Section 502 progrlin, 298 

Section 504 program, 298 

Section 515 program, 298 

Self-care education, 163-164 

Self-help groups, 163-164 
^ Senate Special Committee on AgiAg, 137 

Sensaphone, 318 

Sensory loss as risk factor, 127-128 
Sex-based differences. See Gender differences 
Sickness Impact Profile (SIP), 210 
Signaling systems, 85, -170, 171, 317-318 
sleeping pills, 141 

Small ^usiness Innovation Development Act, 173 

Smoking as risk factor, 10, 122, 125 

Social chatiges, 23-27 

Social functioning-measurement, 209-210 

Social/Health Maintenance Organizations (S/HMOs), 

229, 263 
Social Security Act, 169 

Title XVIII, 237-238 

Title XIX, 238-239 

Title XX, 239 
Sodial Security Administration (SSA) population 
projections, 38 . - 
Sodium fluoride, 98 
Speech amplifiers, 362 
Speech recognition systems, 85 
Splints, 362 

Stairs, 292, 316 ' 
Stress as risk factor, 11, 123-124 
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Stroke 

^ as cause of death, 48 

rehabilttation, 125 

risk factors, 122-125 
Suburban elderly, 301-302 
Supplemental Security Income (SSI)/ 239 
Surgery foi^ incontinence; 73, 75 
Survival curves, 49 

Talking machines, 359-360, 361 

Tax Equity Financing Reform Act n EFRA), 256 

Technology 

applications, 34 ' ^ 

definition, 7, 137n 

forms of, 33 

See also Appropriate technology; Assessment 
technologies; Biotechnology; Housing, design 
and technologies; Workplace technology * 
Telecommunications devices, 318-319 
Telecommunications devices for the deaf (TDDs), 
361-362 

Telecommunications for the Disabled Act of 1982, 

85 . 
Telephone use, 84 85, 362 
Teletex system, 85" 
Teletypewriters (TTVs), 85 
Tinnitus, 81 
Tissue sensitivity, 141 
Toilet design, 320-321, 322f 
Touch-sensitive terii^inals, 162 
Training procedures for incontinence, 74, 75-76 
[raining programs. See Worker training and 

retraining programs ' . 

Truck devices, 362-363 ^ 
Tub chairs, 320 

Undergarments, 74 , ^ 

Unemployment, 340 341 

United Auto Workers Union, 349 

Urinary incontinence, 8, 62, 66, JO, 77-78 

causes, 70-71 

costs of, "76-78 

definition, 70 



devices to control, 73, 74 75 
prevalence, 70 ^ f 
treatment, 72-76 
types, 71-72 

Versabraille, 300 
Vertebral fractures, 95 
Veyy Old," 36 ^ 
Veterans Administration (VA) . 

listening device program, 89 

long-term care services, 229, 240 

rehabilitation services, 214-215, 219 
Vievv^data system, 85 
Viewscan, 361 
Vistaphone device, 85' 
Vitamin D, 98 , 
Voice-activated systems, 162 

Walkers, 316 
Wandering, 224 

White House Conference on Aging, 185, 300 ^ 
Whites. See Race differences 
Women. See Gender differer\ces 
Worker training and retraining programs 

attitudes toward, 352-353 ' 

benefits, 350, 354 • 

costs, 350-351 

examples, 353-354 

methods, 351-352, 364 ^ ^ 

"older worker participation, 348-350, 352-353 
Workplace technology 
'employment opportunities and, 335-349 

health and, 355-357 

issues and optipns, 358-359 

research needed, 357-358 
- Work-related changes, 27-29 
World Health Organization, 120 
Wrist fractures, 95 
Wrist injuries, 356 

"young^ld," 36 

'zinc deficiency, 99 
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Office Af^echnology Assessment 



^ I he office of Technology Assessment. (O^f A) was created in 1972 as an 
analytical arm of f:ongress. OTA's basic function is to help legislative policy- 
makers anticipate and plan for the. consequences of technological changes 
and to examine the many ways, expected and unexpected, in which tech- 
nology affects people's lives. The assessment of technology calls for explora- 
tion of the physical; biological; economic; social; and political impacts that 
can result from applications of scientific knowledge. OTA prtivides Con- 
, gress with independent and timely infonnation about tlie potential effects— 
both beneficial and harmful— of technological appUcjations. 

Hequests foi^ studies are njad^ by chairmen of standing com^iittees of 
the House of Representatives or Senate; by the Technology Assessment 
Board; the governing body of OTA; or by the Director of OTA in consulta- 
tion with the Board. 

The Technology Assessment Board is composed of six members of the 
House; six members of the Senate, and the OTA Director, who is a non- 
voting member. " 

OTA has studies under way in nipe prqAm areas: energy and materi- 
als; industry; technology; and e^ployment?Hternational security and com- 
merce; biological application^^ food and renewable resources; health; 
communication and information technologies; ocean? and envi!t)nmmit; and 
science; transportation, and innovation, ' - 
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